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Abstract 
Differences between traditional Māori and Western utilitarian approaches to waterways and 
their management support the possibility that strong cultural differences in environmental 
perspectives may exist. Failure to account for these differences could lead to 
misrepresentation of the strengths of cross-cultural preferences; yet, few empirical studies 
have attempted to quantify these differences. This application of stated preference non-market 
environmental valuation investigated whether there is a significant difference between Māori 
and non-Māori in a waterway context. Preferences of Waikato University students were 
derived from a choice experiment and supplemented with additional measures of Māori 
cultural identity, to measure the strength of affiliation with traditional Māori culture; and 
connectedness to nature, to measure environmental affinity. The latter two measures were 
investigated as potential sources of preference heterogeneity in the choice analysis. No cross-
cultural difference in choice behaviour was found in this study, supporting the possibility of 
similar desired resource management outcomes in urban areas where Māori are integrated and 
exposed to Western societal constructs. Neither Māori identity nor environmental affinity had 
any significant impact on preference heterogeneity of respondents; however, both scales used 
were subject to a number of methodological limitations and may have resulted in biased 
estimates.  
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    Chapter 1 
Introduction 
1.1 Conflicting Values for Water Resource Management 
The use of water resources in New Zealand is a highly contested issue. Kerr and Swaffield 
(2007) suggested this is a result of conflicting values regarding the allocation, misuse and 
degradation of these resources. Conflict arises between individuals and groups who value 
different use of water resources and those who hold non use values for waterways. Non use 
values include existence values, bequest values of preservation for future generations and option 
values of knowing the resource is still available. Culturally different perspectives of water 
resources, and additional adopted beliefs and experiences, contribute towards an individual’s 
values and attitudes of water resource management (Adamowicz et al., 1998). 
1.1.1 Māori Approach to Water  
Awatere (2008) suggests that Māori will have different preferences and values for the 
management and condition of waterways than non-Māori in New Zealand. This is a result of 
Māori cultural beliefs and views regarding the natural environment. Traditional Māori ontology 
is based on the interconnectivity of tāngata whenua (indigenous people of the land) and the 
natural world. Whakapapa (genealogy) represents the linkage of all life. Water is said to have 
originated from the tears of Rangi-nui (sky father) as he wept for Papa-tū-ā-nuku (mother earth) 
after they were separated (Williams, 2006). Māori view water as the lifeblood of the 
environment; its condition is a direct reflection of the health of Papa-tū-ā-nuku. Water has a 
mauri (spiritual life-force) which is to be maintained at all costs through the kaitiaki (spiritual 
guardian/resource manager) responsibilities of tāngata whenua. Ritchie (1988, p. 127) articulates 
the importance of mauri in the extract below: 
The purity of water is precious and jealously guarded because the mauri, 
the vital essence, is the same spiritual stuff as vivifies and enlivens 
human beings and all other living things. To violate the purity of water is 
therefore to violate your own essential purity. 
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Traditionally, Māori used waterways as a source of mahinga kai (traditional food gathering), for 
transport, and for tapu (sacred) customary protocols (Townsend et al., 2004). However, a certain 
level of mauri, water quality, water quantity and ecological health is required to be able to carry 
out these traditional practices. A body of water which has a healthy mauri is able to sustain 
healthy ecosystems, support cultural uses including mahinga kai, and be a source of identity to 
the people (Tipa, 2001). Changes in the mauri, or the condition of the water, are reflected in the 
different terms used to describe water. A loss in mauri can result in waiora, which is the purest 
and most holy water used in rituals, to be degraded to waikino (bad water). Waikino is polluted 
either physically or spiritually and has lost its mauri. Waikino can no longer be used for 
traditional purposes (Williams, 2006). 
1.1.2 Western Approach to Water  
The majority of non-Māori in New Zealand approach water resources based on a Western 
utilitarian worldview. This worldview originates from Western science, which takes a 
reductionist approach to nature. Individuals adopting a Western worldview perceive humans as 
separate from the natural world, where nature is available as a resource to be utilised (Jackson, 
2005). They will reduce the flowing energy and quality of a river down to numerical figures of 
flow velocity, volume, clarity and suspended sediments (Jackson, 2005). This is in contrast to the 
Māori worldview, where a river body is described as a dynamic system, and the condition is 
assessed in regards to the mauri and Taniwhas (the protective atua or guardian spirits, of water 
and parts of land) (Williams, 2006). 
The arrival of European settlers led to widespread manipulation of water resources which has 
continued to the present day (Ruru, 2009, 2010). Large areas within catchments have been 
converted to agricultural forestry land use. Large takes and discharges of water for agricultural 
and industry practices are increasing, and large scale dam projects to support hydro-electric 
power systems have progressed. As a result, water has become a valuable economic resource. 
However, economic development of water resources is not the only contribution to water use 
influenced by Western culture. Waterways sustain cultural and social wellbeing through 
recreation, ecology, conservation, and cultural heritage and use (Ministry for the Environment 
(MfE), 2004, 2006). 
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1.1.3 Environmentalist Approach to Water 
Environmentalist worldviews are being adopted by an increasing number of individuals from all 
cultural backgrounds. This change in viewpoint may result in increased political pressure to 
account for the environment in planning and decision making (Bennett, 2011). 
An environmentalist approach to water is centred on bio centric (life centred) and eco centric 
(nature centred) benefits to the water resource (Stenmark, 2002). This is in contrast to 
anthropocentric (human centred) beliefs characterised by a Western approach to water. The 
environmentalist worldview promotes conservation of the natural environment and protection of 
natural ecosystems, particularly from human influence. Nature is perceived as natural only when 
human influence is unnoticeable (Costanza, 1991). The human-nature relationship is a defining 
factor of difference between a traditional Māori worldview and an environmentalist worldview; 
the concept of Māori interconnectivity with the environment accepts humans as an integral part 
of the natural world (Armstrong, 2006). For environmentalists, non use values (ecology, 
conservation, existence and bequest values) tend to take priority over recreational and economic 
values. This environmentalist approach to water resources adopts principles of sustainability. As 
defined by Costanza (1991), the overriding function of any water resource is to sustain the life 
and ecosystems that live in and around it and to enable the resource to be available in a healthy 
state for future generations and ecosystems. 
1.1.4 Recognition of Different Values for Water Resource Management  
Alternative approaches to the use of the same water body often lead to conflict. This conflict is 
not always between the groups mentioned above, but also within groups. One cause of conflict is 
where an individual or a group impacts the value of others towards the waterway in question 
(MfE, 2004); such as, an industrial user impeding recreational users’ values. Conflict may be 
avoided by recognising and providing for these differences. The joint management agreement of 
the Waikato River with local iwi and government is a recent example of where these conflicting 
values have been recognised. Efforts are now being made to account for all values in the future 
management of the Waikato River (Steenstra, 2009).   
The MfE (2004) suggest demand for water use will increase if current patterns are continued. 
There are pressures to increase the use of water resources for economic purposes, and to 
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conserve the state of the resource for social and cultural wellbeing. As a result, there is a need to 
take into account conflicting values when considering management and development options for 
water resources. This is particularly relevant when considering what values are most important to 
people and where they are willing to make tradeoffs. MfE (2009) states their goal in regards to 
the management of New Zealand’s water resources is to get the best value for society now, and 
in the future. They propose the inclusion of economic, social, cultural and environmental factors 
in order to determine the best value. To achieve this they specify the need to weigh up the 
national, local and individual interests in each case and achieve a balance across these values. As 
Awatere (2008) suggests, there is growing realisation by government at a local and national level 
that understanding Māori views, beliefs and resource management preferences is essential for 
environmental decision making. 
The Resource Management Act (RMA) 1991 (s 5-8) makes a number of specific provisions for 
Māori cultural and spiritual values. These provisions include the cultural and traditional 
relationships of Māori and water bodies, waahi tapu and other taonga, Māori kaitiaki 
responsibilities, and the principles of the Treaty of Waitangi. Further allowance for Māori 
involvement in local government planning is provided in sections 61(2)(a)(ii), 66(2)(c)(ii) and 
74(2)(b)(ii) of the RMA. These sections require both regional and territorial authorities to take 
into account relevant planning documents recognised by iwi authorities: Iwi Management Plans 
(Dalziel et al., 2006).  
Provisions in the legislation promote consideration of Māori values. However, Awatere (2008) 
criticised the inadequate Māori values information currently used by resource management 
agencies. Potential differences in Māori values for resource management are recognised; yet, 
there is limited identification, measurement and account of Māori values in practice. Bennett 
(2005), Joseph (2002) and Townsend et al. (2004) suggest this is due to the lack of tools 
available to measure values.  
1.1.5 Current Tools Used to Measure Māori Values for the Environment  
The RMA permits iwi to produce Iwi Management Plans that provide local authorities with 
guidance on iwi environmental preferences. Joseph (2002) was highly sceptical about the 
effectiveness of Iwi Management Plans, claiming that they have rarely been utilised and have 
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failed to have the intended impact on the decision making process. This failure was deemed to be 
due to the lack of consistent procedures to produce Iwi Management Plans, and the lack of 
statutory power given to the plans. While Iwi Management Plans are required to be given 
consideration by local government, rules and policies within the document have no legal 
weighting and may be ignored (Joseph, 2002). 
A Cultural Health Index for streams and waterways was developed as part of a collaborative 
research venture designed by Māori, to be used by Māori (Townsend et al., 2004). This involved 
the incorporation of techniques inclusive of the holistic principles that govern Māori 
management of natural resources. Additionally, Cultural Impact Assessments are currently being 
used by Māori organisations. Cultural Impact Assessments allow qualitative cultural perspectives 
for resource management issues to be identified for specific areas. This includes 
recommendations from Māori kaitiaki.  
Both the Cultural Health Index and Cultural Impact Assessments allow for estimation of Māori 
values and perspectives. However, it is unlikely that either measure is comprehensive enough to 
provide decision makers and environmental managers with enough information to consider and 
compare all aspects of value towards a waterway. The Cultural Health Index was developed to 
aid participation in resource management processes and highlight strong Māori values. However, 
its primary focus is limited to identifying areas needing restoration and improvement (Tipa & 
Teirney, 2006). Furthermore, the Cultural Health Index was developed by Ngāi Tahu (South 
Island iwi); and as a result Tipa and Tierney (2006) were sceptical about its wider application. 
Tipa and Tierney (2006) suggested that in order to make the Cultural Health Index directly 
transferrable to other iwi, changes to the indicators used in the Cultural Health Index would be 
necessary to ensure they align with the values held by North Island iwi.  
1.2 Culturally Conflicting Values for Water Resource Management in 
the Waikato 
There are more than 16,000km of streams and rivers in the Waikato Region. These waterways 
range from mountain streams surrounded by native bush, to lowland streams bordered by 
farmland (Waikato Regional Council (WRC), 2011/12). Prior to European settlement most of 
Waikato was covered by native bush. The waterways were utilised as a food resource and 
became significant sites for spiritual and cultural purposes (McKinnon, 1997). As a result, early 
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Māori settlements were located alongside the waterways. European settlers cleared and 
developed much of the lowland areas. From 1880 dairy farming became the main agricultural 
activity in the area, contributing to the growth of the regional economy (McKinnon 1997). Early 
in the 1900s, most of the hill country was also developed for agricultural use, and large forestry 
plantations replaced areas of native bush (McKinnon, 1997). Agricultural practices changed in 
the 1980s with widespread intensification of farmland. McKinnon (1997) suggests this change in 
land use was due to the removal of government subsidies and the need to increase productivity. 
The history of land use in the Waikato Region has had a significant impact on the current state of 
the waterways. The main issue affecting the condition of waterways today is pollution; with 
bacteria concentrations exceeding levels safe to swim in 70% of monitored sites in the region in 
2008 (WRC, 2008). There are correlations between declining water quality and intensified land 
use in the Waikato Region (WRC, 2008). Ongoing runoff from farming and dairying has had 
detrimental impacts on the ecosystems in affected waters, and the recreational, amenity and 
spiritual values of the waterways. Other contributing factors that have altered the natural state of 
waterways in the region include damming and diversion of river water, discharge of waste, and 
the introduction of exotic plants and animals (WRC, 2011/12).  
Conflict has arisen due to the degrading condition of waterways in the Waikato Region, 
particularly with regard to future management strategies. The WRC is currently attempting to 
ensure there is enough water left in waterways for ecological health and recreational activities; 
while attempting to meet domestic, agricultural, and industrial water demands. The regional 
council is also currently undertaking remedial programs in areas where water quality has been 
compromised (WRC, 2011/12). 
On a regional level, the WRC outlined their approach to managing water resources in the 
Waikato Regional Plan (WRC, 2007). This is a supporting document for carrying out the 
council’s obligations under national legislation and a mechanism to focus on regional issues. 
Objective 3.1.2 of the Waikato Regional Plan (WRC, 2007) outlined the need to provide for the 
management of water bodies which support the range of uses currently valued. Thus, a level of 
quality that allows uses and values of the water resource to be maintained is desired; similarly, 
remediation or mitigation where tāngata whenua values such as kaitiakitanga, waahi tapu and 
taonga have been adversely affected. 
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The Waikato River Authority is an example where Māori values outlined in the legislation have 
been taken into account (MfE & Guardians Establishment Committee, 2010). Formerly titled 
‘the Guardians Establishment Committee’, this Authority is a co-management partnership of the 
Crown and Māori responsible for the rehabilitation of the Waikato River and the Waikato River 
Clean-Up Trust. The Waikato Independent Scoping Study was commissioned by the MfE on 
behalf of the Guardians Establishment Committee (MfE Guardians Establishment Committee, 
2010) to develop a vision and strategy for the clean-up of the Waikato River by incorporating the 
values of both Western and indigenous communities. The Trust will be provided with national 
funding for the next 30 years to be used to achieve the visions and strategies outlined by the 
River Authority. 
In the Waikato Region, the possibility that Māori may hold different values than non-Māori 
towards waterways and their management is highly topical. As a result a co-management 
agreement has been entered to account for these differences. The current challenge requires the 
development of tools to aid organisations such as the Waikato River Authority, to allow the 
incorporation of both Māori and non-Māori values into their management strategies. 
1.3 Non-Market Environmental Valuation: A Tool to Measure Values 
and Preferences for the Environment   
Current tools to measure Māori values may give an indication of potential differences in values 
for waterways and their management. However, they lack the ability to directly compare 
equivalent values of non-Māori in a format that is easily used by policy and decision makers. 
Tipa and Welch (2006) highlight the limitations of what they refer to as ‘government-dominated’ 
resource management, suggesting current processes often fail to take into account Māori 
resource management perspectives. The lack of recognition of Māori values in the resource 
management process and regarding resource use has resulted in long-standing grievances (Tipa 
& Welch, 2006).  
Stated preference methods of non-market environment valuation (NMEV) are well accepted in 
policy, decision making and environmental management as effective tools to estimate the value 
of public goods in quantifiable economic terms (Adamowicz, 2004; Kerr & Sharp, 2003; Yao & 
Kaval, 2011). The quantitative elicitation of values aids decision making and direct comparisons 
between values of different groups. In comparison, qualitative methods often rely on reviewing 
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extensive information from a variety of different sources. Stated preference methods of NMEV 
require respondents to undertake a survey of questions designed to elicit hypothetical choices 
based on the environmental good to be valued. Choices made by respondents in the survey are 
assumed to reflect the assigned values of individuals’ preferences.  Assigned values are believed 
to be a product of the individual’s beliefs, adopted value orientations, and experiences 
(Adamowicz et al., 1998); and thus, reflect values for the environmental good.   
1.3.1 Cross-Cultural Application of Non-Market Environmental Valuation 
Stated preference methods of NMEV are widely utilised in environmental policy and decision 
making. However, empirical evaluation of NMEV applied across cultures is very limited, with 
fewer than 10 studies currently undertaken in North America, Australia, Europe and New 
Zealand (Hoyos et al., 2009). These studies have provided evidence to suggest NMEV 
techniques can be used to elicit cross-cultural values if careful attention is paid to methodological 
design (Adamowicz et al., 1998; Haener et al., 2001; Rolfe & Windle, 2003). In New Zealand 
there have been varied results regarding measured differences between Māori and non-Māori 
respondents (Awatere, 2008; Lambert et al., 1992; Kaval & Roskruge, 2009). Lambert et al. 
(1992) faced methodological constraints of low sample size, leading them to question whether 
the results were of greater significance, but unable to be captured due to the methodological 
limitations. Awatere (2008) questioned the payment vehicle used to elicit monetary values for 
respondents; wondering if differences between Māori and non-Māori values were actually 
present but unable to be captured with the methodology used. Cross-cultural application of 
NMEV is an undeveloped field of research, particularly in regards to its application in New 
Zealand case studies.  
Preferences and values for environmental goods are rarely homogenous (Greene & Hensher, 
2007). Similarly, few ethnic populations are homogenous, especially where integration and 
migration away from traditional tribal lands to urban locations has occurred (Haener et al., 
2001). There is a possibility that accuracy of stated preference data generated from NMEV 
analysis could be improved upon by accounting for heterogeneity. This heterogeneity which 
could mask cultural differences may be within the populations being compared or alternative 
causes of heterogeneity in the total sample (Awatere, 2008). 
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1.4 Rationale 
New Zealand legislation makes specific provisions for consideration to be given to Māori values 
regarding natural resources through the RMA, 1991. Differences between traditional Māori and 
Western utilitarian approaches to waterways and their management support the possibility that 
Māori values may be different to those of non-Māori. The need to recognise potential differences 
in values is well established; however, the tools to measure Māori values in a way that is 
comparable to non-Māori values are relatively limited. Most methods collect large amounts of 
qualitative information, which can be time consuming and tedious for decision makers.  
NMEV is well accepted as a decision making and management tool to assess different 
quantitative values for environmental goods. As a result, NMEV enables the comparison of 
management options and changes in the condition of environmental goods. Cross-cultural 
application of NMEV is an emerging field within the economic valuation discipline and has the 
potential to compare Māori and non-Māori values. NMEV has been used to measure Māori 
values in case studies carried out by Awatere (2008) and Lambert et al. (1992) and to a lesser 
extent by Kaval and Roskruge (2009). However, resulting differences between Māori and non-
Māori values for environmental goods varied and no concrete conclusions were formed. 
Furthermore, no studies have attempted to investigate Māori NMEVs for water resource 
management. 
There is an opportunity to bridge the gap between the willingness to recognise differences in 
Māori and non-Māori values and the ability to measure them in a way that can be utilised by 
policy and decision makers. Furthermore, as previous measurements of Māori values for the 
environment using NMEV are contradictory, there is an opportunity to contribute conclusive 
results to this field of research. Attempts to design culturally sensitive methodology, and account 
for heterogeneity both within the Māori population, and within the survey population as a whole 
will be tested and evaluated. 
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1.5 Research Outline 
The aim of this research is to determine whether there is a significant difference between Māori 
and non-Māori values regarding changes in waterway conditions. 
1.5.1 Objectives 
 To measure monetary values of preferences for changes in waterway conditions and 
investigate the impact of Māori ethnicity on choice heterogeneity. 
 To measure the environmental motivations of respondents using the Connectedness to 
Nature Scale (CNS) and investigate the impact of high connectedness to nature (HCN) on 
choice heterogeneity. 
 To measure the cultural identity of Māori respondents using a Māori Cultural Identity 
Scale (MCIS), and investigate the impact of strong Māori cultural identity (SMCI) on 
choice heterogeneity, and CNS scores.  
1.5.2 Hypotheses 
 Māori respondents will have significantly stronger preferences for improvements in 
waterway conditions than will non-Māori respondents.  
 Respondents with a HCN score will have significantly stronger preferences for 
improvements in waterway conditions than will those with a lower environmental 
affinity. 
 Māori with a SMCI will have significantly stronger preferences for improvements in 
waterway conditions than will Māori with a weak Māori cultural identity (WMCI). 
 Māori respondents will be more likely to have a HCN than will non-Māori respondents  
 Māori respondents with a SMCI will be more likely to have a HCN than will those with a 
WMCI.  
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1.6 Thesis Outline 
Chapter two presents a critical review of the literature relevant to stated preference methods of 
NMEV, outlining the historical development of the technique and the more recent cross-cultural 
application of NMEV. The theoretical basis for NMEV, rational economic theory, and the 
hypothetical nature of stated preference methods of NMEV are critiqued. Methodological 
advances are considered. Potential causes of heterogeneity within the Māori population and as a 
result of environmental motivations are explored, and supplementary scales to measure this 
heterogeneity are evaluated.   
Chapter three outlines and describes the methodological approach used. This involved an 
extensive questionnaire design stage using supporting literature and feedback interviews to 
produce a culturally sensitive questionnaire. Experimental design was used to develop choice 
sets to elicit preferences. Supplementary scales measuring Māori cultural identity and 
environmental affinity were selected to estimate sources of heterogeneity in the sample. All of 
these components were compiled into an online survey to be presented to participants.  
Chapter four describes the results from the MCIS and CNS, the classification of these scales to 
identify groups of SMCI and HCN, and the combination of these scales with the choice data to 
allow for comparative analysis of choice behaviour. Potential differences between Māori and 
non-Māori respondents, scale heterogeneity, preference heterogeneity and potential causes of 
heterogeneity were investigated using the following models: Multinomial Logit (MNL), Scaled 
Multinomial Logit (SMNL), Latent Class (LC), and Random Parameter Logit (RPL). The 
relationship between Māori ethnicity, HCN, and SMCI was explored using Binary Logit analysis 
Chapter five discusses the main findings. The lack of difference between cross-cultural 
preferences is explored, and possible situations where preference differences may be more 
apparent are considered. Resulting preference characteristics of respondents are described, and 
possible reasons for heterogeneity are discussed. The limitations of the MCIS and CNS are 
discussed, and the problems that arose due to the small sample size are explored. Lastly the 
discussion looks at the implications of these findings for the continued application and 
development of cross-cultural applications of stated preference techniques.   
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Chapter six makes a number of conclusions regarding the most significant findings of this thesis 
and presents suggestions for future research. The contribution this thesis makes to the field of 
research is also addressed.  
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    Chapter 2   
Literature Review 
2.1 Introduction 
The following literature review begins by outlining the importance of measuring non-market 
values in environmental decision making, and explores the development of non-market 
environmental valuation methods, internationally and in New Zealand. The cross-cultural 
application of NMEV is critiqued, both theoretically and empirically, and best practice 
guidelines for future applications are outlined. The economic theory of rationality is critiqued; 
potential problems involved with the application of theoretical principles to unfamiliar 
environmental resources are explored, as are the problems with hypothetical stated preference 
methodologies. Previous cross-cultural NMEV applications identified factors which could 
confound the measurement of cultural differences in economic value. As a result, possible causes 
of heterogeneity both within the Māori population and within the sample population, regardless 
of culture, are explored. Scales to measure environmental motivations and cultural identity as 
causes of heterogeneity are evaluated. 
2.2 Non-Market Environmental Valuation 
The following section explores the history and development of NMEV to measure both use and 
non-use values for the environment. The choice modelling (CM) stated preference method is 
outlined, and the ability of CM to evaluate the multidimensional dynamics of choice behaviour 
through tradeoffs between multiple attributes of differing levels is critiqued. This 
multidimensional nature of CM makes it suited to assessing environmental policy, decision 
making and management scenarios. The demand for NMEV in environmental policy and 
decision making in New Zealand since the enactment of the RMA 1991 is addressed. 
Application of CM in New Zealand is explored, noting the limited number of applications 
commissioned by businesses and government departments. It was concluded that increased 
empirical applications using CM are likely to improve the reliability of the methodology and 
resulting preferences; thus, promoting continued practical use of stated preference methods in 
New Zealand.   
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2.2.1 Non-Market Environmental Valuation in Decision Making 
Decisions relating to environmental goods and services often fail to reflect the extent of costs 
and benefits associated with the resource in question where qualitative information is used to 
inform policy and decision making involving environmental resources (Adamowicz, 2004). The 
Exxon Valdez oil spill in 1989 was a highly publicised environmental issue. It was realised that 
significant costs of environmental damage over and above the initial economic costs of the oil 
spill were likely to occur as a result of the spill (Bennett, 2005). Furthermore, this additional cost 
was found to impact people regardless of their proximity and use of the damaged resource. The 
event surrounding the Exxon Valdez oil spill spurred numerous NMEV studies in the United 
States to quantify underrepresented environmental and non-use values.   
It is now widely recognised that NMEV can provide methods to quantify both use and non-use 
values; allowing decision makers to make efficient resource management decisions and assess 
tradeoffs individuals are willing to make (Rolfe et al., 2000b). There is increasing political 
pressure to account for the environment in policy and decision making (Bennett, 2011). This 
pressure is particularly evident from the public who are becoming progressively more aware of 
environmental issues.  
Early application of NMEV used the travel cost method. This method originated from 
Hotelling’s (1949) idea to collect data regarding travel distance and the total cost of travel. From 
this information he was able to derive a demand curve representing use value of the 
environmental amenity in question. Revealed preference techniques such as the travel cost 
method allowed for estimation of use values such as recreation; however, non-use values 
remained largely underrepresented (Bennett, 2011). Later developments have incorporated non-
use values through stated preference methods of contingent valuation (CV) and CM. Stated 
preference techniques are based on a hypothetical market describing the environmental amenity 
to be valued. As a result, they rely on the accuracy and validity of hypothetical experiments to 
elicit true stated values from respondents (Kling et al., 2012). 
Following the highly publicised Exxon Valdez oil spill in 1989 and the publication of Mitchell 
and Carson’s (1989) book Using surveys to value public goods, the use of stated preference 
methods of NMEV rapidly increased (Kling et al., 2012). Numerous methodological advances 
and developments occurred during this time, yet with this increased use came widespread 
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scrutiny which continues to this day (Kling et al., 2012; Hausman, 2012). The Journal of 
Economic Perspectives 2012 ‘Fall issue’ incorporates papers both supporting and critiquing 
continued use of CV and other stated preference methods of NMEV. Kling et al. (2012) 
evaluated the last 20 years of research and development involving stated preference techniques. 
they concluded that where research is carefully constructed, resulting preference and willingness 
to pay (WTP) estimates are likely to be more useful in policy and decision scenarios than the 
absence of quantitative values for the environment. In contrast, Hausman (2012) claimed there 
has been limited progress in the CV technique since the early 1990s. He suggested the unreliable 
estimates resulting from the use of CV are unsuitable for application to policy analysis and 
decision making.  
The intellectual debate regarding the continued use of CV is still ongoing, yet CV and CM 
methods are still being widely utilised. Recognition of stated preference methods as practical 
tools and acknowledging the limitations of each technique is the approach argued by Carson 
(2012) in the same journal issue. 
The development of CM stemmed from earlier criticism of CV and the recognition that choice 
behaviour regarding environmental goods is rarely dichotomous; as CV implies (Bennett, 2011; 
Lee, 2012). CM takes into account the multidimensional dynamics of individual preferences and 
assesses the tradeoffs between multiple variables which affect individual utility (Rolfe et al., 
2000b). Respondents are faced with multiple scenarios in a choice experiment (CE) with 
differing levels of attributes. In each scenario they are asked to choose their preferred scenario; 
the choice which gives them the greatest utility.  
Hoyos (2010) suggests that CM is becoming increasingly significant in environmental decision 
making. CM provides a framework for the measurement of willingness to pay (WTP) and offers 
an insight into the preference structure of individuals. The unique nature of CEs are suggested by 
Hanley et al. (2001) to be ideally suited to inform the choice and design of multidimensional 
policies. CEs can inform about the tradeoffs people are willing to make between different 
attributes in the scenario presented, and they allow the exploration of heterogeneous preferences 
and possible causes of this heterogeneity (Hanley et al., 2001). As Rolfe et al. (2000b) suggest, 
environmental valuation is migrating away from fixed numbers of estimated value and towards 
an understanding of the nature of individual preferences and choice behaviour. 
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2.2.2 Application of Non-Market Environmental Valuation in New Zealand 
The potential for NMEV tools to inform environmental decision making and management, 
environmental policy, and project evaluation in New Zealand has been recognised in the 
legislation (Yao & Kaval, 2011). Section 7(b) of the RMA 1991 requires all persons to have 
particular regard to the efficient use and development of natural and physical resources. Section 
32 requires local government to take into account the benefits and costs of proposed 
environmental policies and rules, whether monetary or non-monetary. In addition, section 88 
requires any assessment of environmental effects to consider the scale and significance of effects 
that a proposed activity may have on the environment (Yao & Kaval, 2011). Sections 76 to 79 of 
The Local Government Act 2002 require a similar evaluation process regarding council decision 
making. Councils are required to assess financial, economic, social, cultural and environmental 
cost and benefits (Wilson, 2012).  
Although the basis for quantitative environmental valuation using economic techniques is 
documented in the legislation, Wilson (2012) criticises the limited use of these economic tools in 
practice. Wilson suggests that in reality, section 32 analyses often fail to monetise the non-
market costs and benefits, under-representing environmental goods and services. As a result of 
decisions at the recent High Court appeal concerning resource consents to establish and operate a 
wind farm on the Lammermoor Range (Meridian Energy Ltd v Central Otago District Council, 
2010), the influence of NMEV in policy and governmental decision making is unlikely to 
progress. Judges Chisholm and Fogarty ruled that the previous decision by the Environment 
Court (Maniototo Environmental Soc Inc v Central Otago District Council, 2009) concluding 
that Meridian Energy had failed to provide relevant or adequate estimates of certain costs and 
benefits, was beyond the requirements of section 7(b) of the RMA; 
[116] While we can understand the Environment Court’s desire to 
maximise objectivity in the decision making process, it is our view that 
the Court went too far when it decided that s 7(b) required a 
comprehensive and explicit cost benefit analysis in this case. We believe 
this resulted in s 7(b) being overplayed 
The decision that qualitative, rather than quantitative assessment of costs and benefits is 
sufficient under the RMA has weakened the legislative demand for NMEV in New Zealand.  
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NMEV may not be the highly utilised policy and management instrument that it has become in 
some areas in the United States (Yao & Kaval, 2011), yet NMEV studies have been increasingly 
applied in New Zealand for the last forty years. New Zealand economic valuation studies cover a 
range of topics for both academic and decision making purposes. The earliest New Zealand 
application that Yao and Kaval (2011) were able to identify in their review of the literature in 
this field was Gluck (1974), who in 1972 applied both CV and the travel cost method to evaluate 
the recreational benefits of the Rakaia fisheries in Canterbury. These two techniques became the 
primary NMV methods used in New Zealand throughout the 1970s and 1980s. CV became 
highly popular in the 1990s which was suggested to be a result of the inclusion of cost and 
benefit requirements in the RMA 1991 (Yao & Kaval, 2011).  
Early applications of CM in New Zealand were undertaken by Kerr and Sharp (2003) and Kerr et 
al. (2003). Kerr and Sharp (2003) investigated community mitigation preferences for urban 
streams as part of a project for the Auckland City Council. Kerr et al. (2003) assessed 
preferences for public expenditure and environmental budget allocation as part of a large scale 
project to identify community preferences about the state of the environment (Hughey et al., 
2002). Following these initial studies, the measurement of non-market goods using CM in New 
Zealand rapidly increased with significantly more focus directed to CM in the Australasian 
literature than internationally (Bennett, 2005).  
There are a number of Key areas of CM exploration in New Zealand. Riccardo Scarpa, and 
colleagues have provided numerous contributions to academic developments and methodological 
advancements in CM (Hynes et al., 2008; Marsh et al., 2011; Scarpa & Rose, 2008). 
Additionally, applied research has focussed on the valuation of ecosystem services and 
environmental effects associated with agricultural and horticultural land use (Baskaran et al., 
2009, 2013; Takatsuka et al., 2009); preferences for indigenous biodiversity and forest services 
(Dhakal et al., 2012; Kerr & Sharp, 2007, 2008; Rivas Palma, 2008; Yao & Kaval, 2009); 
preferences for waterway amenity, quality and biodiversity (Bell et al., 2009; Kerr & Swaffield, 
2007; Marsh, 2012; Marsh & Baskaran, 2009; Marsh & Mkwara, 2010; Marsh et al., 2011, 
2012); and freshwater angler preferences (Beville, 2009; Beville et al., 2012).    
While New Zealand lacks the legislative demand for NMEV that is present in other countries, the 
technique is still being utilised and developed in the academic arena (Yao and Kaval, 2011). 
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There is potential for increased use in the private and commercial sector, particularly with 
continued research and methodological advances which may increase the level of confidence in 
NMEV results for environmental managers and decision makers (Bennett, 2005).   
2.3 Cross-Cultural Application of Non-Market Environmental 
Valuation 
The following section outlines why there is a need to account for cross-cultural preferences in 
NMEV to avoid underrepresentation of minority cultural groups who may hold significantly 
different preferences. Previous literature critiquing the ability of NMEV to measure indigenous 
preferences is reviewed. Empirical applications of cross-cultural valuation in Canada, Australia, 
Spain and New Zealand are evaluated for their effective measurement of indigenous preferences 
and methodological considerations which could aid future cross-cultural environmental 
valuation.  
2.3.1 Why Measure Cross-Cultural Preferences? 
There is widespread agreement for the need to accurately measure indigenous preferences to 
avoid underrepresentation in management decisions for ethnic minorities. (Adamowicz et al., 
1998; Awatere, 2008; Haener et al., 2001; Hoyos et al., 2009; Lambert et al., 1992; Montgomery 
& Helvoigt, 2006; Rolfe & Windle, 2003; Snyder et al., 2003). For many indigenous cultures 
whose culture and history stems from a close relationship with the natural world, it has been 
proposed that cultural differences in preferences towards the environment may exist 
(Adamowicz et al., 1998; Awatere, 2008; Snyder et al., 2003). NMEV may be one tool available 
to measure indigenous preferences and how they differ from non-indigenous preferences using a 
quantitative method. 
2.3.2 Can Environmental Valuation Techniques Measure Indigenous 
Preferences? 
Adamowicz et al. (1998), Awatere (2008) and Venn and Quiggin (2007), have questioned the 
ability of environmental valuation techniques to measure indigenous values for environmental 
goods. Adamowicz et al. (1998) were concerned with the possible treatment of environmental 
goods as sacred and intangible by Canadian aboriginal groups and expected a number of 
irrational responses as a result. As neoclassical economic theory assumes that people will act 
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rationally to increase their own utility (Champ et al., 2003), the theoretical framework 
underpinning Western neoclassical economics fails to account for irrational behaviour associated 
with intangible goods.  
While irrational behaviour may be exhibited by some indigenous individuals who treat the good 
under valuation as sacred, Adamowicz et al. (1998) suggest that the majority of the population 
will be capable of rational responses. Early recognition of situations where individuals might 
hold intangible values for an environmental good allows the researcher to control for this in the 
design and reduce the possibility of irrational choice behaviour (Adamowicz et al., 1998). 
Furthermore, Haener et al. (2001) acknowledged the diversity among indigenous groups in 
location, worldview, practices, and adoption of the culture. As the Māori population in New 
Zealand are a diverse group, influenced by modern changes and urban migrations (Chapple, 
2000; Meredith, 1998), the retention of traditional sacred or intangible values may be minimal. 
Thus, it is possible that the integrated nature of Māori society in urban areas may result in 
familiarity with the Western principles underpinning environmental valuation and an increased 
likelihood of rational response. 
Empirical Evidence  
Early applications of environmental valuation involving non-Western cultures were carried out 
in a number of developing countries by Adamowicz et al. (1997), Brisco et al. (1990), Choe et al. 
(1996), Hadker et al. (1997), Navrud and Mungatana (1994), and Whittington et al. (1990). 
These applications focussed primarily on use values and recognised the need to effectively 
include indigenous values within the economic framework.  
A number of studies were carried out in Canada investigating aboriginal recreational preferences. 
Murray et al. (1995) investigated preferences for the management of trout fisheries. Dosman et 
al. (2002), Haener et al. (2001), and Adamowicz et al. (2004) investigated the use of 
environmental valuation in forest management and decision making through aboriginal hunting 
preferences. Resulting preference information led researchers to conclude that aboriginal 
preferences for environmental goods were able to be elicited using stated preference methods of 
CV and CM. However, Murray et al. (1995) were sceptical about the full extent of the aboriginal 
preferences measured. They suggested that additional influences of individual preferences, not 
accounted for in the CV survey may have been present.  
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Rolfe and Windle (2003) valued the protection of Australian aboriginal cultural heritage sites in 
the natural environment as a trade-off against further water resource allocation and irrigation in a 
catchment. They found that the aboriginal population used in the survey were able to rationally 
make tradeoffs presented to them in a CE. These findings are in contrast to the theorised failure 
of NMEV techniques to elicit aboriginal values in Australia by Venn and Quiggin (2007). Venn 
and Quiggin argued that aboriginal respondents would hold more sacred values which would be 
resistant to price based tradeoffs and non-negotiable; particularly where the trade involves 
cultural heritage. Rolfe and Windle’s (2003) study shows that in some cases, aboriginal 
preferences for environmental and cultural goods are able to be measured. However, they 
suspected the “sacred” nature of the goods under valuation was lessened by a location effect.  
Many respondents in the sample were not traditional owners and residents of the catchment area 
in the study and were therefore less likely to be spiritually connected to the resources valued in 
this study.   
Māori preferences towards environmental goods in New Zealand have been investigated in a 
number of studies using CV. The first cross-cultural application in New Zealand was carried out 
by Lambert et al. (1992); eliciting Māori preferences for sewage disposal options. While 
preferences were able to be measured, Lambert et al. (1992) suggested the lack of significant 
cross-cultural differences may have been due to a small sample size. Kaval and Roskruge (2009) 
investigated Māori preferences and WTP for regional conservation initiatives. Contrary to initial 
hypotheses, Māori were found to be WTP less for conservation initiatives than non-Māori.  
Awatere (2005, 2008) carried out an extensive investigation into the measurement of Māori WTP 
for road surface improvements and vegetation improvements to the roadside. It was hypothesised 
that Māori WTP would be constrained by income and price and that ethnicity would not be a 
determining factor of WTP. Māori had lower WTP values for road surface improvements with a 
clear relationship identified between lower income and lower WTP. However, Māori were found 
to be more WTP for vegetation improvements to the roadside regardless of income or price. 
These findings highlight the possibility of ethnic differences in value where environmental goods 
are involved. However, Awatere was unconvinced that the full extent of Māori values was able 
to be captured using CV and the monetary numeraire of increased rates. 
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These empirical studies show that stated preference techniques are able to elicit values from 
some indigenous cultures, including those located in small isolated rural communities in 
Northern Saskatchewan (Adamowicz et al., 2004; Dosman et al., 2003; Haener et al., 2001; 
Murray et al., 1995). However, to ensure respondents’ preferences are fully captured within the 
economic framework presented, the authors recommended careful attention to methodological 
design. New Zealand applications have faced uncertain results and the question of whether 
NMEV techniques are able to elicit Māori values for the environment remains unanswered. 
Methodological Considerations 
The majority of empirical studies in cross-cultural environmental valuation have used CM in 
preference to CV to measure indigenous preferences (Adamowicz et al., 2004; Dosman et al., 
2003; Haener et al., 2001; Hoyos et al., 2009; Rolfe & Windle, 2003). In the applications 
investigating Canadian hunting preferences (Dosman et al., 2003; Haener et al., 2001), CM was 
selected over CV with the expectation that CM would be less threatening to respondents and as a 
result, more culturally sensitive. A number of authors hypothesised that when applying NMEV 
to indigenous cultures, monetary reductionism could result in ethical protest bids (Adamowicz et 
al., 1998; Awatere 2008; Venn & Quiggin 2007).  
Despite finding a significant cross-cultural difference in Māori and non-Māori WTP for roadside 
vegetation improvements, Awatere (2005) remained sceptical about his results. Awatere 
suggested responses by some Māori may be subject to monetary reductionism, affecting their 
ability to engage with the monetary numeraire of increased rates and potentially leading to 
protest bids (Bennett & Blamey, 2001). By using CM, values are able to be indirectly measured 
through the tradeoffs individuals make between several attributes. Thus, CM has the potential to 
lessen the likelihood of protest bids and monetary reductionism (Hanley et al., 2001; Zander & 
Straton 2010). 
A number of theoretical and empirical studies investigating cross-cultural NMEV have either 
used or recommended alternative payment mechanisms to elicit preferences. Investigations into 
alternative numeraires were recommended by Awatere (2008) due to suspected inability of the 
numeraire to resonate with Māori respondents. Venn and Quiggin (2007) and Adamowicz et al. 
(2004) suggested the purchasing power of money would be unfamiliar to some indigenous 
respondents. Adamowicz et al. (2004) used resource compensation in the form of investments in 
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wildlife habitat, which could generate increased moose populations, as an alternative numeraire. 
They found the resource compensation form of payment to be more readily accepted by all 
respondents, regardless of culture, than the monetary payment vehicle.  
Studies outside the cross-cultural valuation literature have also addressed the use of alternative 
numeraires. Mallawaarachchi et al. (2001) and Rolfe et al. (2000b) used ‘loss of income to the 
region’ as a payment mechanism. This attribute still takes into account costs involved in various 
scenarios, but does not directly relate to the individual’s WTP. It is possible that this numeraire 
could be applied in a cross-cultural context as it may be less offensive and lead to fewer protests 
from indigenous respondents. Similarly, ‘change in local employment’ is becoming increasingly 
used in CM applications to incorporate a social cost (Kerr & Swaffield, 2007; Marsh, 2012; 
Morrison et al., 1997; Rolfe et al., 2000b). Marsh (2012) conducted detailed research on the 
inclusion of an employment attribute and the subsequent impact on respondents’ preferences. 
Marsh found that respondents were concerned about job losses regardless of whether or not they 
were directly affected by the change. 
A recurring theme in cross-cultural applications has been an extensive scoping phase involving 
research, focus group and interviews prior to the survey design (Adamowicz et al., 2004; 
Awatere, 2008; Hoyos et al., 2009; Murray et al., 1995; Rolfe & Windle, 2003). Scoping 
research is carried out in order to gain a better understanding of the range of factors influencing 
respondents when they make choices and tradeoffs relating to environmental goods. This process 
is an integral part of any stated preference study design; however, it is of particular importance 
when measuring indigenous preferences (Murray et al., 1995). The value system and held values 
which influence indigenous individuals’ assigned values may be different than respondents from 
a Western society and background. As a result, they need to be identified and incorporated into 
the study design (Murray et al., 1995; Adamowicz et al., 1998). Adamowicz et al. (2004) 
conducted focus groups aimed at determining culturally appropriate attributes and levels. The 
found that attributes concerning indigenous participants didn’t significantly differ to those of 
non-indigenous participants, but the levels of those attributes did. Similarly, Awatere (2008) 
undertook background research into traditional environmental epistemologies of Māori to 
identify environmental attributes of importance.       
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2.3.3 Homogeneity and the Measurement of Cross-Cultural Differences 
In order to identify cross-cultural differences in preferences for environmental goods using 
NMEV, homogeneity of the indigenous population needs to be considered 
Haener et al. (2001) sampled hunting preferences of aboriginal hunters from seven different 
Canadian communities comprised of both Metis and First Nations (two distinct aboriginal 
groups). It was hypothesised that heterogeneity within the aboriginal population could be caused 
by differences in aboriginal status, either Metis or First Nations, or differences in age. Latent 
class analysis revealed the presence of heterogeneity within the aboriginal population, yet neither 
of these variables were found to be a significant cause. This lead Haener et al. (2001) to theorise 
that the heterogeneity present in the sample could be a result of groups with “traditional” or 
“modern” preferences.  
In attempting to reveal cross-cultural differences in an urban Māori population, Awatere (2008, 
2010) recognised the diversity of culture within the Māori ethnic group had the potential to affect 
preferences. Awatere (2008) anticipated that traditional concepts of Māori and their relationship 
with the environment would not be shared equally by all Māori respondents. As a result, he 
classified Māori into groups of similar cultural identity. These cultural identity groups were then 
treated as homogenous groupings within the Māori ethnic group, and the differences between 
these groups and the non-Māori population were compared. Cultural identity groups were not 
found to influence WTP values, leading Awatere (2008) to suggest that the classification used to 
separate Māori into groups of cultural identity was flawed. 
The research by Haener et al. (2001) and Awatere (2008) highlights the importance of 
accounting for heterogeneity within ethnic groups. In both cases cross-cultural differences were 
unable to be measured in highly heterogeneous indigenous populations, with the authors 
recommending additional exploration into the causes and measurement of heterogeneous 
preferences to better isolate cross-cultural differences in preferences relating to the retention of 
traditional indigenous values for the environment. 
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2.4 Theoretical Framework 
This section addresses the theoretical foundations for the elicitation of preferences using the CM 
method of NMEV. The theoretical debates surrounding the use of NMEV and stated preference 
methods are explored. The underlying philosophy, rationale and methods of NMEV are still 
subject to widespread critique. Ongoing debates in the area of NMEV challenge two main 
aspects: the fundamental economic theory of rationality, and the appropriate use and application 
of stated preference methods which are subject to hypothetical bias.  
2.4.1 Choice Modelling  
The theoretical basis for CM is random utility maximisation (Champ et al., 2003) which assumes 
that observed choice behaviour is reflective of an individual’s preferences to increase their own 
utility. Utility (Uij) held by an individual i for alternative j can be explained as a function of 
observable (Vij) and random (εij) components (Rolfe et al., 2000b);  
                             (2-1) 
The observed component of utility can be disaggregated as a function of the attributes of the 
good under valuation (Zij) and the characteristics of the individual (Si). The inclusion of socio 
economic, ethnic, or additional variables through the individual characteristic term (Si) allows for 
sources of heterogeneous preferences to be explored and a more accurate choice model to be 
estimated. 
The choice problem presented to respondents asks them to choose their most preferred option 
from a number of alternatives. This focuses the respondent on the tradeoffs between the 
attributes in each alternative, which are indicative of utility differences across alternatives in the 
choice set (Champ et al., 2003).The probability that the utility associated with alternative j is 
higher than for alternative k is shown in Equation 2-2 (Rolfe et al., 2000b); 
                                       (2-2) 
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2.4.2 Neoclassical Rationality 
The conceptual basis for NMEV is the same as the neoclassical economic valuation of any 
market goods. Preferences are inferred by the choices people make. These choices are assumed 
to reflect rational behaviour where people act in self interest to maximise their own utility 
(Champ et al., 2003). Kling et al. (2012) suggest that not all individual preferences follow the 
neoclassical model, nor do all individuals optimise when making choices. Individual behaviour 
regularly deviates from the theorised rational and selfish ‘economic man’ (Botzen, 2011). The 
extension of rational choice theory to non-market situations where environmental goods are 
valued has been questioned by Cherry et al. (2003). They suggest the lack of a market discipline 
to induce rationality and the presence of uncertain environmental goods, may promote irrational 
behaviour. 
Criticism of rational economic theory is widespread in the literature. However, Kling et al. 
(2012) acknowledge that recognising that the theoretical basis of rationality is not infallible does 
not invalidate NMEV techniques. Rationality is only assumed and will not be present in every 
case. However, as stated by Haab and McConnell (2002, p. 15);  
There is sufficient theoretical support for the task of measuring the 
economic value of non-market resources. 
In most situations people will act rationally. However, deviations from rational behaviour are 
suggested by Kling et al. (2012), and Iyengar and Kamencia (2007) to be a result of complex or 
unfamiliar decisions and uncertainties. Research by Cherry et al. (2003) on rationality spillovers 
has shown that where uncertainties are controlled and increased realism is managed the 
proportion of rational responses in hypothetical stated preference studies can be improved. If 
people believe the costs of their actions and responses are real they are more likely to make 
rational decisions (Shogren, 2006).  
Lancsar and Louviere (2006) argue that not all responses that are labelled ‘irrational’ are 
appropriately diagnosed. Seemingly irrational behaviour can be caused by external influences on 
choice behaviour that are not accounted for in the survey design. Heterogeneity, which can be 
present in the form of scale or preference heterogeneity is able to be accounted for in the analysis 
of choice experiment (CE) data. Building on the basic Multinomial Logit (MNL) Model, analysts 
can account for heterogeneity in the quality and consistency of choice with the Scaled 
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Multinomial Logit (SMNL) Model. Heterogeneity between classes of homogenous respondents 
can be analysed with the Latent Class (LC) model, and heterogeneity around parameter means 
with the Random Parameter Logit (RPL) model (Hensher et al., 2005; Greene, 2012).   
Kling et al. (2012) offer an alternative reason for irrational responses. They suggest it is not a 
failure of the economic theory and a lack of rationality, but invalid and inaccurate empirical 
measurement carried out by the researcher. A poorly designed experiment is unlikely to be 
attuned to the correct theoretical construct and thus, would not be expected to elicit rational 
responses (Kling et al., 2012). NMEV experiments need to meet the condition of content validity 
to be fully conducive to measuring the full value of respondents’ preferences (Champ et al., 
2003). Bateman et al. (2002) suggest this condition can be met by ensuring all information that 
the respondent may consider is accounted for in the questionnaire design. This can be achieved 
by controlling for all likely attributes in the scenario presented to respondents, or including them 
in the choice set.    
These recent developments into the possible causes of irrational responses, give support to Haab 
and McConnell’s (2002) statement justifying the use of NMEV techniques. However, to promote 
rational responses, careful attention to methodological design to ensure content validity is needed 
(Champ et al., 2003; Cherry et al., 2003; Kling et al., 2012; Shogren, 2006). 
2.4.3 Hypothetical Bias in Stated Preference Methods   
The hypothetical nature of stated preference methods of NMEV allows passive use values to be 
inferred; which no other technique is yet able to measure (Champ et al., 2003). However, stated 
preference methods can be subject to hypothetical bias and the accuracy of respondents’ answers 
is often questioned (Kling et al., 2012; Bateman et al., 2002). Arrow (1951), who led the way in 
social choice theory, proposed that where individuals contribute to social choices they will find it 
profitable from a rational point of view to misrepresent their preferences. Individuals may 
answer with less than their actual WTP in order to drive prices down, or they strategically 
overstate WTP to influence the provision of the good being valued.  
Extensive research focussed on refining and improving survey and experimental design has 
resulted in multiple strategies to reduce hypothetical bias, contributing to an ever evolving guide 
of best practice for stated preference survey design (Herriges et al., 2010). In order to discourage 
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hypothetical biases in survey responses, Carson and Groves (2007) and Kling et al. (2012) 
suggest CEs need to be designed for consequentiality and incentive compatibility. 
Incentive Compatibility 
Mazur and Bennett’s (2010) review of the literature on incentive compatibility led them to 
conclude that even after fifty years of research, there is still no easy fix for satisfying this 
condition in non-dichotomous stated preference techniques. However, several constructive ways 
to manage and reduce strategic responses and hypothetical bias have been proposed in the 
literature (Carson & Groves, 2007; Hammond, 1979; Mitchell & Carson, 1989; Mazur & 
Bennett, 2010).  
Strategic answers to influence the provision or cost of environmental goods are suggested by 
Mazur and Bennett (2010) to be due to the non-rival and non-exclusive nature of environmental 
public goods. Thus, incentive compatibility can be improved by providing a connection between 
the survey choices and actual outcome. This has the potential to reduce ambiguity and 
uncertainty in relation to the ‘public’ nature of the environmental good under valuation. Mazur 
and Bennett (2010) propose the inclusion of a provision rule to reduce ambiguity and 
uncertainty. A provision rule outlines the payment vehicle, specifies who will be responsible for 
making payments, how payment will be enforced, and how payment will affect those not directly 
involved. A provision rule makes it clear to respondents exactly how their choices will be taken 
into account and the effect of their choices on their utilities. As a result, assumptions made by 
respondents which often prompt strategic answers are likely to be reduced.  
While care can be taken to reduce hypothetical bias and strategic answers in any stated 
preference method, Carson and Groves (2007) and Mitchell and Carson (1989) argue that CEs 
will be less prone to strategic bias. Indirect elicitation of preferences in CEs makes it more 
difficult for respondents to develop strategic behaviour than direct elicitation methods. In 
contrast, open ended CV asks respondents outright what they would be WTP for the 
environmental change presented. Carson and Groves (2007) propose that the complexity of CM, 
aided with careful attention to survey design, enables the management of strategic behaviour. 
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Consequentiality 
Consequentiality is proposed as another condition to discourage hypothetical bias by creating the 
belief that the scenario presented in the survey is realistic, and that any choices made by the 
respondent will have direct consequences (Carson & Groves, 2007; Kling et al., 2012). For the 
condition of consequentiality to be met, the consequences of both the scenario and the payment 
need to be believable. This condition can be aided by designing a survey where the resource 
scenario presented to respondents is credible and plausible, the improvements are achievable and 
costs realistic, and the respondents believe that their contribution will have a real impact (Mazur 
& Bennett, 2010). 
2.5 Causes of Heterogeneity 
The following section explores possible reasons for heterogeneity within the Māori population, 
and techniques to isolate a homogenous group who hold traditional Māori values for the 
environment. Cultural identity scales which have previously been applied to Māori to identify 
different levels of cultural immersion are evaluated, finding that none may be appropriate to 
measure cultural identity for the purpose of this research.  
The impact of environmental motivations on individuals’ preferences regardless of ethnicity, are 
explored as possible causes of heterogeneity. Scales to measure environmental motivations are 
evaluated. The CNS has the potential to be relevant to Māori respondents, while maintaining 
high internal validity and reliability in a small and concise scale. 
2.5.1 Why Measure Heterogeneity? 
Heterogeneity within Indigenous Populations 
The review of cross-cultural application of NMEV emphasised the potential for heterogeneity 
within indigenous ethnic populations. For small and isolated ethnic populations such as the 
Basque people in Spain, the indigenous population can be highly homogenous (Hoyos et al., 
2009). The traditional culture has been relatively unchanged and external influences are minimal. 
Alternatively, traditionally different tribal groups are often united under a national indigenous 
ethnic label, such as aboriginal groups in Canada (Haener et al., 2001; Adamowicz et al., 2004) 
and Māori in New Zealand (Awatere, 2008). Previous cross-cultural research has encountered 
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difficulties making ethnic comparisons without first isolating a homogenous population within 
the indigenous ethnic group. 
In New Zealand, tribal affiliations are the basis for traditional values, beliefs and customs; as 
opposed to Māori ethnicity. The concept of Māori as one homogenous population all sharing the 
same value is a relatively recent notion. As Smith (2009) suggests, the traditional translation of 
the word ‘Māori’ simply means ‘normal’, as opposed to the ‘different’ Pākehā (New Zealander 
of European decent) settlers. Thus, grouping respondents based on Māori ethnicity does not 
guarantee a unified race of people with homogenous preferences.  
Panelli and Tipa (2007) suggest that the interconnectivity of Māori and their environment is 
place specific. Individuals establish intimate relationships with the environment located on iwi 
(tribal) and hapū (sub-tribe) lands. Thus, Māori are likely to be more connected with the 
environment where they have lived and share an ancestral connection. Panelli and Tipa (2007) 
speculate that this place connection impacts the values of individuals when residing within this 
territory, and outside of it. This can be seen in the Waikato Region where iwi maintain a sense of 
rangatiratanga (chieftainship/sovereignty) over environmental resources relating to their iwi. The 
Waikato River is of significant importance, even though many iwi have migrated to urban areas 
and no longer reside on tribal lands (Whangapirita et al., 2003). 
Tribal differences are not the only possible cause of heterogeneity within the Māori population. 
In a modern New Zealand society many Māori are immersed in a Western lifestyle and 
subsequently, adopt Western concepts of people and the environment. Statistically, New Zealand 
is a highly integrated society. Intermarriage between Māori and Pākehā is widespread and no full 
blooded Māori remain in the country (Chapple, 2000). Furthermore, 75% of the Māori 
population now resides in urban locations as a result of a significant rural to urban migration 
following the end of World War II (Meredith, 1998). Panelli and Tipa (2007) caution again a 
common conceptualisation of indigenous populations as nature loving environmentalists, 
suggesting this is an over romanticised notion. In modern New Zealand society, the retention of 
traditional values is likely to be varied. This is particularly relevant in urban locations where a 
diverse range of cultures and concepts may affect how individuals value and interact with the 
environment. 
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The diverse and integrated nature of the Māori population highlights the need to account for 
heterogeneity within this ethnic group in order to accurately estimate preferences for 
environmental goods and services using NMEV. Firstly, models chosen to analyse preference 
data in the CE need to account for heterogeneous preferences. Secondly, the isolation of a 
homogenous group within the Māori ethnic group, may aid the comparison of cross-cultural 
preferences, and the identification of an underrepresented minority group who retain traditional 
Māori values for environment.   
Heterogeneity within the Sample Population Regardless of Culture 
As NMEV measures preferences for environmental goods and services, the influences of 
environmental motivations are often investigated as potential sources of heterogeneity (Choi, 
2013). According to Stern (2000), attitudes and motivations are major determinants of 
behavioural intentions, which are subsequently expressed by respondents’ preferences in stated 
preference experiments. The relationship between environmental motivations and behavioural 
intentions measured in a CE, offers a theoretical foundation to investigate the relationship 
between environmental motivations and environmentally friendly, or conservation related, 
preference estimates (Choi, 2013). Hensher et al. (2005) and Bennett and Blamey (2001) suggest 
that where unobserved heterogeneity is not properly accounted for in analysis of the data 
resulting preference estimates tend to be unreliable and may mask other preference relationships, 
such as cross-cultural differences.  
There is a possibility that both Māori and non-Māori are influenced by environmental 
philosophies and worldviews which Dunlap et al. (2000) suggest are being adopted worldwide, 
regardless of culture. Environmental philosophies incorporate ideals about an individual’s role in 
the world, what they view as right and wrong environmental behaviour, and how the world 
works. The basis for present day environmentalism began in earnest in the 1970s and has altered 
understanding of the human relationship with the physical environment, and of how individuals 
see environmental problems (Dunlap et al., 2000). In completing a NMEV experiment, 
individuals are influenced by their own beliefs, world views, cultural influences and contextual 
factors (Bateman et al., 2002). Measuring environmental motivations provides some background 
into the causes of heterogeneous preferences. Environmental attitudinal questions are 
increasingly being used to supplement stated preference studies (Awatere, 2008).  
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2.5.2 Cultural Identity 
The majority of Māori are removed from their traditional lands, living in a Westernised urban 
society and possibly adopting many Western concepts and ideals (Meredith, 1998). As a result, 
there is no guarantee that traditional cultural values are of any importance, or even influence 
individuals’ environmental preferences. Awatere (2005; 2008; 2010) suggests there is a wide 
scope of people who are classified as belonging to the Māori ethnic group, yet have very 
different levels of immersion in cultural life and practices. Measuring cultural identity can help 
deal with disparities between ethnicity, as a factor of blood, and cultural immersion.  
New Zealand Applications of Māori Cultural Identity 
On the simplest level, cultural identity has been measured through self-identification, asking 
questions such as; “which culture do you feel most connected to?” A self-identification measure 
was used by Verkuyten and Kwa (1994) to distinguish between those having both Turkish and 
Dutch heritage. Similarly, Rosenthal (1984) and Ho (1995) used a rating scale of two questions 
with ten points to measure how much an individual identified with their ethnic group and 
mainstream society. However, these basic scales are unlikely to capture much more than self 
identification of identity which fails to portray cultural belongingness (Hall, 1996). Identity is a 
construct of shared characteristics, ideals or history with another person or group. Durie (1995) 
suggests cultural identity encompasses personal attitudes, cultural knowledge and participation in 
cultural society. 
The measurement of Māori cultural identity developed by the Te Hoe Nuku Roa research team 
(Durie, 1995) was constructed as part of a longitudinal study to identify a number of cultural 
indicators specifying Māori descent and identity. This is easily the most utilised measure in New 
Zealand to date and has been proven effective for cultural identification in social and health 
research (Stevenson, 2004). However, Awatere (2008) was sceptical about the ability of Te Hoe 
Nuku Roa’s MCIS to capture the traditional relationship of Māori and the environment. An 
individual can carry out traditional Māori practices by visiting marae and speaking the language, 
but have little knowledge or retention of Māori resource management principles, and key 
environmental issues relevant to Māori.  
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Awatere (2005; 2008; 2010) adapted Te Hoe Nuku Roa’s MCIS, incorporating additional 
indicators regarding the adoption of traditional Māori ontological views for the environment 
based on kaupapa Māori (Māori epistemology). Awatere also added indicators relating to 
participation in traditional Māori practices involving the natural environment such as mahinga 
kai (traditional food gathering), and participation in traditional environmental restoration 
practices. Contrary to initial hypotheses, Awatere was unable to find any relationship between 
the MCIS and respondents’ preferences. This result led him to question his classification of 
MCIS groups which involved tallying responses to a weighted aggregate scale based on the 
MCIS indicators. Awatere suggested a person’s cultural identity should not be reduced to a 
single number and a cautious approach should be taken when interpreting the meaning of the 
MCIS and the subsequent groups of cultural identity.  
An alternative study using a similar scale was conducted by Franceško et al. (2005) in the task of 
measuring European identity. They recognised that identity is not an unchanging state or number 
that can apply to numerous situations, but a process which develops and transforms. For this 
reason they used cluster analysis to identify groups where the members differ significantly 
between groups. It is possible that cluster analysis could be applied to Māori identity scales in an 
attempt to develop Awatere’s suggestions. 
Houkamau and Sibley (2010) questioned the ability of the Te Hoe Nuku Roa MCIS to fully 
encompass the dynamics of cultural identity. They criticised the lack of attention given to the 
subjective experience of ‘being Māori’ from the level of personal identification. In their scale, 
designed to measure a Multi-dimensional Model of Māori Identity and Cultural Engagement 
(MMMICE), Houkamau and Sibley included a subjective component with a number a questions 
such as “I sometimes feel that I don’t fit in with other Māori” and “I have a clear sense of my 
Māori heritage and what it means for me” (Houkamau & Sibley, 2010, p. 16). They also included 
components of spirituality and beliefs which were not included in the Te Hoe Nuku Roa scale. 
While the MMMICE is very inclusive of the multiple dimensions and concepts that may 
contribute to an individual’s cultural identity, the scale is too long for use with other 
questionnaires and measures. Forty seven questions are included in the scale, many of which 
seem to be measuring the same component of identity. Furthermore, the wording of the questions 
is overly colloquial. While it may have been the authors’ intention to provide a scale that relates 
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in language to those taking it, questions such as “I can’t do Māori cultural stuff properly” 
(Houkamau & Sibley, 2010, p. 16) seem overly ambiguous and colloquial. 
In evaluating the scales currently available, it appears there is not one measure that covers the 
full scope of factors that make up Māori identity in a concise scale. 
2.5.3 Measuring Environmental Motivations 
The vast range and number of scales that have been developed to measure environmental 
philosophies, motivations, attitudes, concern, and awareness make it difficult to narrow down an 
appropriate measure to apply. Not one of the many developed measures has emerged as a 
standard in the field (Stern, 1992). There are notable inconsistencies in the internal validity and 
reliability of these measures. The revised New Environmental Paradigm (NEP) (Dunlap et al., 
2000) has a high Cronbach’s alpha of 0.83, yet sections of the Environmental Concern (EC) 
questionnaire developed by Lindström and Johnsson (2003) recorded Cronbach’s alpha for 
internal reliability as low as 0.49. While some measures may exhibit high internal consistency, 
the trade-off is often increased length of the questionnaire. This is seen with the Ecological 
World View Scale (Blaikie, 1992) with twenty four questions, the Environmental Values Scale 
(Zimmermann, 1996) with thirty one questions, and the General Ecological Behaviour scale 
(Kaiser, 1998) with forty questions. When used independently, these lengths would be of little 
concern. However, as a supplementary measure in an existing questionnaire, smaller scales may 
be more appropriate to avoid respondent fatigue (Bateman et al., 2002). 
Environmental Concern and New Environmental Paradigm Scales 
While no one measure has prevailed, there are a number of favoured scales that have been 
utilised in empirical studies and promoted in the literature. Weigel and Weigel’s (1978) EC scale 
and Dunlap and Van Liere’s (1978) NEP scale were two of the earlier developments in the field 
with high internal consistency and small question sets. Both scales have provided the basis for 
adapted scales developed at a later date by numerous authors (Awatere, 2008; Blaikie, 1992; 
Dunlap et al., 2000; Nooney et al., 2003; Walton et al., 2004). 
Weigel and Weigel’s (1978) EC scale was developed to reveal environmental attitudes as a result 
of individuals’ beliefs and feelings about ecology. The scale was intended to be able to anticipate 
pro or anti-environmental behaviour; however, the EC scale focussed primarily on pollution 
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issues (Ryan, 2011). At the time this scale was highly utilised, but in recent times it has simply 
become outdated as additional environmental issues have emerged. 
The NEP scale, while also developed in the 1970s, has continued to be widely utilised in its 
revised version developed by Dunlap et al. (2000). Dunlap (2008) suggests the NEP has become 
the most widely used measure of environmental concern in the world, yet the actual 
interpretation of what the NEP measures is clouded in ambiguity (Ryan, 2011).  Dunlap (2008) 
claims that the revised NEP enables the measurement of primitive beliefs about the relationship 
between human beings and their environment, measuring an environmental philosophy or 
worldview. However, Dunlap also suggests that researchers may use the scale to measure 
environmental concern, environmental values, and environmental attitudes. Ryan (2011) was 
highly critical of the misuse and misinterpretation of the NEP and revised NEP scales as a result 
of ambiguity. He raised concern over statistical validity when a scale designed to measure 
environmental worldviews is applied as a measure of environmental concern. Evidently, due to 
this wide interpretation of what the NEP scale should be used for and how it should be 
interpreted, it has filled the gap as a general scale to measure value orientations and many other 
aspects of environmental value.  
The generalised nature of the NEP scale may also prove insufficient is in its application to non-
Western nations or cultures (Dunlap, 2008). The NEP is based on the concept of ecological 
worldviews which are of a Western origin. It is possible that the Western principles incorporated 
into the NEP may affect the interpretation and meaning taken from the questions by non-Western 
cultures unfamiliar with these concepts.  
Similarly, in his application of the General Environmental Concern (GEC) scale, Awatere (2008) 
doubted its ability to fully capture Māori environmental motivations and environmental values. 
Awatere (2008, p. 120) suggested that; 
[GEC] may provide consistent information on environmental concern 
which may not be congruent with a kaupapa Māori philosophy of the 
environment.  
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Connectedness to Nature 
The CNS is an alternative measure for environmental motivations. The CNS focuses on the 
affective or emotional connection that a person feels with the natural world; in contrast to the 
NEP scale which measures cognitive environmental value. The theoretical idea behind the CNS 
is the biophilia hypothesis; that during the evolution process, when humans lived close to the 
land, they developed biological traits which make them feel connected to the natural world 
(Kellert & Wilson, 1993). There is a possibility that the emotive and affective nature of the CNS 
may be more consistent with a kaupapa Māori philosophy of the environment, although there has 
been no empirical evidence yet to suggest this is the case. Questions in the CNS relate to 
personal feelings and emotions, rather than Western constructs and ideals about the environment. 
As a result, non-Western cultures may be able to answer without misunderstanding and 
misinterpretation of the conceptual meanings of questions in the scale.  
Of the CNSs developed, Mayer and Frantz’s (2004) scale is the most accepted and utilised, with 
high internal validity and reliability (Ryan, 2011). This scale is consistent with traditional Māori 
ontological views in which humans are a part of nature and interconnected. Mayer and Frantz’s 
CNS consists of fourteen questions regarding an individual’s personal relationship with the 
natural world, and where they see their place in nature. Question 7 on the scale asks the 
respondent to agree or disagree with the statement “I feel as though I belong to the earth as 
equally as it belongs to me”. This statement is very similar to the concept of kaitiakitanga, in 
which the natural world sustains tāngata whenua and, in turn, Māori have an obligation to protect 
and sustain the natural world. Thus, the CNS has the potential to resonate well with both Māori 
and non-Māori. 
2.6 Summary 
NMEV, and in particular the stated preference method CM, is recognised in the literature as an 
effective tool to quantify use and non-use values for environmental goods and services, to avoid 
underrepresentation in policy and decision making. 
While there is little legislative demand for NMEV in New Zealand, there is an opportunity for 
increased application in practical applied research, and commercial use. The widespread 
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academic use and development of CM in the last ten years is an encouraging contribution to the 
field of NMEV and promising for its continued use in New Zealand. 
The literature outlines a need to account for different cultural values in NMEV to avoid 
underrepresentation of minority cultural groups. While critics theorise whether NMEV is an 
appropriate technique to elicit indigenous preferences, results from empirical applications 
support the continued use of stated preference methods of NMEV, where careful methodological 
considerations are taken. Additionally, empirical applications highlight the need to account for 
heterogeneity within indigenous populations which could obscure cross-cultural differences.  
Some theorists debate the ability of rational economic theory to measure preferences for 
potentially intangible environmental goods. Yet, there is sufficient theoretical support for using 
economic valuation to measure NMEV, where careful attention is paid to methodological design 
to reduce irrational responses. The potential for hypothetical bias in stated preference methods of 
NMEV can be reduced by ensuring methodological design promotes consequentiality and 
incentive compatibility. 
Separating heterogeneous Māori into groups based on cultural identity has the potential to isolate 
a homogenous group characterised by their retention of cultural traditions and Māori resource 
management values. Evaluation of previously developed measures of cultural identity indicated 
that no measures were able to effectively measure Māori cultural identity while incorporating 
Māori resource management values in a concise scale which would be effective for this research. 
Environmental motivations have been recognised as a potential source of heterogeneity when 
using economic valuation tools to measure environmental preferences. Failure to account for this 
heterogeneity may mask other preference relationships. The CNS can measure environmental 
affinity and supplement stated preference data, having the potential to resonate well with both 
Māori and non-Māori respondents. 
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    Chapter 3 
Methodology 
3.1 Introduction 
This chapter outlines the research methodology undertaken to design, develop, and compile a 
survey to measure economic value. This was achieved through the use of a choice experiment, 
and possible causes of choice heterogeneity were assured through a CNS and a MCIS.  
3.2 Approach 
This study utilised an online survey to collect data from a sample of Waikato University 
students. Three different measurement tools were applied to capture the choice behaviour of 
respondents and possible causes of choice heterogeneity. A CE was designed to measure 
economic value. Careful consideration was given to the attribute and scenario selection process 
to reduce possible measurement error, hypothetical bias, and statistically invalid responses. 
Ngene experimental design software was used to create the choice sets used in the final design. 
To measure heterogeneity within the Māori sample, a MCIS was developed. This scale combined 
aspects of the Te Hoe Nuku Roa MCIS (Durie, 1995), the modification of this scale by Awatere 
(2008), and the MMMICE scale developed by Houkamau and Sibley (2010). The CNS, 
developed by Mayer and Frantz (2004) was used to measure heterogeneity, independent of 
ethnicity, caused by environmental motivations.   
Feedback interviews were undertaken using a small selection of the sample population to test the 
acceptance of the MCIS and CNS, and to refine the scenario and attributes for the CE. Thirteen 
Waikato University students of different ethnicities were interviewed. Feedback interviews were 
separated into three sections; testing the scenario, identifying attributes, and testing the 
acceptance of the choice sets and supplementary scales investigating choice heterogeneity. Minor 
changes were made as a result of feedback. The final stage of the survey design involved the 
combination of all three measures, along with socio-demographic questions, into an online 
survey using Qualtrics software. 
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Participants were recruited via email invitations, advertisements in faculty newsletters and 
advertisements on the social networking site Facebook (Appendix A). All recruitment media 
contained an invitation to participate in a voluntary online survey with a link to the survey 
website. As an incentive to encourage response, participants were offered the chance to go in the 
draw to win a $50 grocery voucher. After one week, email invitations were resent and 
advertisements were repeated where this opportunity was still available.  
3.3 Questionnaire Design 
The process of designing and developing choice sets for the questionnaire involved three stages: 
(1) deciding on the survey mode and sample frame, (2) characterising the decision problem 
presented to participants, and (3) selecting attributes and levels for the choice sets.  
To ensure content validity, care was taken to ensure the survey approach and methods were fully 
conducive to measuring the true value of respondents’ preferences, consistent with the 
theoretical basis of CE. Careful attention was paid throughout the questionnaire design process to 
encourage this condition to be met. Significant effort was made to ensure any information that 
the respondent could use when making tradeoffs in the CEs was accounted for; either in the 
attributes that made up the choice sets, or adequately described and controlled for in the initial 
scenario (Bateman et al., 2002; Bennett & Blamey, 2001; Champ et al., 2003).  
Similarly, to encourage incentive compatibility and consequentiality, hypothetical bias and 
strategic responses needed to be minimised (Bennett & Blamey, 2001). Effort was made to 
ensure both the scenario and the payment mode were believable, and the requirement to follow 
through with this payment was recognised by respondents. The intention was to reduce the 
possibility of assumptions being made by respondents (Champ et al., 2003; Kling et al., 2012). 
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3.3.1 Stage One – Selecting the Sample and Survey Mode 
The drivers behind choosing an online survey mode were; (1) minimised cost and time (Windle 
& Rolfe, 2011); (2) the ability to utilise innovative and visual features in the survey design and 
presentation (Fleming & Bowden, 2009); and (3) ease of data entry and coding, with immediate 
access to coded results, reducing time, money and human error (Marta-Pedroso et al., 2007).  
Despite the number of advantages in conducting an online survey, low response rates and poor 
sample coverage are commonly associated with this survey mode. Shih and Fan (2009) estimated 
that online survey response rates were around 20% lower than mail surveys, based on an 
extensive review of the literature. Furthermore, Marta-Pedroso et al. (2007) found only 5% of 
their sample frame responded to their online survey. In foresight, it was recognised that the 
sample population needed to be large enough to account for potential low response.  
Online surveys have a tendency to under-represent older participants (over 65yrs), those with 
lower income levels, and those with a lower level of education (Marta-Pedroso et al., 2007; 
Windle & Rolfe, 2011). Champ et al. (2003) and Champ and Welsh (2007) suggested this sample 
frame bias is often due to limited access to internet services and limited confidence using 
computers and the internet. The possibility of sample frame bias against Māori participants was 
considered likely because Māori occupy a larger portion of this underrepresented population1. 
Despite the possibility of sample frame bias and low response rates, it was recognised that the 
use of online surveys was unlikely to invalidate value estimates or WTP. Choice behaviour has 
been consistently found to be no different than equivalent estimates using alternative survey 
modes (Berrens et al., 2003; Marta-Pedroso et al., 2007; Olsen, 2009; Windle & Rolfe, 2011). 
Furthermore, the use of university students as a sample frame was thought to reduce the 
possibility of sample coverage effects. Because university students are generally computer 
literate, characterised by a younger age group
2
, and are working towards a post-secondary school 
qualification, it seemed unlikely any part of the sample population would be underrepresented as 
a result of the survey mode. 
                                                 
1
 In 2006, statistics indicated Māori were less educated than non-Māori (36% with no qualification, compared to 
21% of non-Māori and 19% with a post-school qualification, compared to 33% non-Māori), and had lower income 
levels (average weekly income for Māori was $475 per week, compared to $575 per week for non-Māori) (Statistics 
New Zealand, 2006). 
2
 85% of university students in New Zealand are within the age range of 18-39 years (MfE, 2011). 
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The sample population of Waikato University students was chosen due to the availability of 
email addresses for recruitment, and the high percentage of Māori in the sample3. It was 
anticipated that the resulting sample would have an adequate number of Māori responses for later 
cross-cultural comparison. Initially, the Waikato Management School, a single department of the 
university, was selected as the sample population. After very low response to initial email 
recruitment, the sample was extended to the entire Waikato University population
4
. By 
increasing the size of the sample population, and thereby decreasing the sensitivity of sampling 
error (Champ & Welsh, 2007), lower response rates were less likely to be a cause of statistical 
error
5
.  
3.3.2 Stage Two - The Decision Problem 
Because CEs elicit preferences based on changes to the attributes and their levels in the scenario 
presented, it was necessary to clearly identify and outline the original scenario ‘decision 
problem’ (Bennett & Blamey, 2001). Five steps were taken to refine the decision problem 
(Appendix B, Q2) to encourage valid elicitation of preferences and consequentiality. Table 3.1 
outlines the process of designing the decision problem. This involved ensuring the problem 
statement was; (1) plausible and realistic, (2) carefully framed to respondents, (3) clear and 
unambiguous, (4) tested on a sample of the actual population, and (5) able to control for external 
influences on respondent choice.   
3.3.3 Stage Three - Attribute and Level Design 
Attributes for the CE and their corresponding levels were selected based on a review of the 
literature which identified features of New Zealand water resources most important to both 
Māori and non Māori. This list was refined after the administration of feedback interviews. 
  
                                                 
3
 19% of full time Waikato University students attending in 2011 were of Māori ethnicity (Waikato University 
(2011). In comparison, 8% of all University students nationally, were Māori in 2010 (Statistics New Zealand, 2011). 
4
 The population of Waikato University at the end of 2011 was 12,563 full time students (Waikato University, 2011)  
5
 For study populations between 10,000 and 100,000, 380 responses are needed to provide a +/-5% sampling error 
(Champ and Welsh, 2007) 
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Table 3.1 Process undertaken to ensure the problem statement satisfied conditions of 
content validity and incentive compatibility 
 Procedure 
1. Creating a 
consequential scenario 
(plausible and realistic) 
 The hypothetical issue was based on a current water resource issue in 
the Waikato Region. 
 Facts and monetary values were based on forecasted estimates of land 
conversion and regional annual income from the WRC (Phillips, 2009; 
WRC, 2006; WRC, 2011/12). 
2. Framing the scenario 
and inclusion of a 
provision rule 
 A thorough description of the ‘original’ scenario was provided, 
including a clear outline of attributes selected for the study, and the 
availability of substitutes. 
 Potential changes to this scenario were introduced, including the effects 
these changes could have on the attributes.  
 The constructed market was introduced, identifying the WRC as the 
institutional body.  
 A provision rule was outlined, stating the payment vehicle as cost to the 
regional economy with the obligation of payment falling on the 
Regional Council and landowners, but resulting in social costs due to 
this region-wide loss of income. 
3. Use of clear and 
unambiguous language 
 The language used was clear and concise with no ambiguous 
statements, to reduce uncertainty and misinterpretation. 
4. Testing scenario on 
sample of actual 
population 
 Three potential scenarios were presented to respondents in one-on-one 
feedback interviews. 
 Participants were asked; to select their preferred scenario and discuss 
the reasons for this choice, highlight any unclear or ambiguous sections 
which were difficult to understand, and comment on realism and 
plausibility of the scenario. 
 Based on the feedback, the first scenario (Appendix B, Q2) was used 
due to realism and plausibility, with minor changes made to improve 
clarity and full understanding. This outlined the conversion of forestry 
land to dairy farming and the subsequent impact on the surrounding 
waterway.  
5. Control of  external 
influences on respondent 
choice 
 Feedback interviews identified a number of waterway attributes which 
were not shared by the majority, but strongly influenced respondents’ 
choices. These were controlled for in the problem statement. 
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Attribute Selection Based on the Literature 
Attributes possibly significant to Māori were identified from Harmsworth and Warmenhoven’s 
(2002) development of Māori community goals for enhancing ecosystem health, and Tipa and 
Teirney’s (2006) Cultural Health Index. Potential non-Māori attributes were based on Kerr and 
Sharp’s (2003) consultation of community preferences, and from Kerr and Swaffield’s (2007) 
extensive literature review of attributes used in CM. Attributes of high significance in multiple 
studies across both cultures were selected. Care was taken to ensure this initial selection 
consisted of both use and non-use values of a waterway relevant to the Waikato Region where 
the survey was applied. 
In consideration of the potential for monetary reductionism and rejection of a monetary 
numeraire by some Māori respondents (Adamowicz et al., 2004; Awatere, 2008; Venn & 
Quiggin, 2007), alternative numeraires were explored. Change in regional income, and change in 
local employment were chosen as alternative numeraires due to previous successful application 
in CEs (Mallawaarachchi et al., 2001; Marsh, 2012; Rolfe et al., 2000a). The regional income 
attribute still takes into account costs involved, but they are less threatening as they are not 
directly related to the individual. 
Attribute Selection Based on Feedback Interviews 
Participants in the feedback interviews were asked to list important aspects of a river and its 
catchment. This allowed additional attributes that could impact respondents’ decisions in the 
choice task to be recognised and controlled for (Bennett & Blamey, 2001). As suggested by 
Beville (2009) and Marsh and Mkwara (2009), the final attributes chosen needed to be realistic 
to the respondent and encompass the range of attributes they might consider, to ensure their 
choices were consistent with the underpinning random utility theory. 
The second stage of the feedback interview regarding attribute selection presented participants 
with a list of possible attributes
6
. They were then asked to rank attributes in order of importance, 
and to discuss the reasons behind their ranking decisions. The number of attributes for the choice 
sets was reduced to six; the main attributes that were likely to influence choice. By reducing the 
number of final attributes, problems of limited cognitive ability and attribute non-attendance 
                                                 
6
 This list included those initial attributes identified in the literature, and any new attributes that individual proposed 
in the previous section of the interview. 
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commonly associated with choice set complexity were minimised (Kerr & Swaffield, 2007; 
Bennett & Blamey, 2001).  
Results from the feedback interviews on attribute selection are shown in Table 3.2. Of the twelve 
attributes identified in the literature, four of these (riverbank margins, water quality, water 
clarity, and ecosystem health) were commonly identified by respondents as integral aspects of a 
waterway and were given a high level of importance over other potential attributes. 
Consequently these four attributes were included in the CE. 
Three of the remaining attributes identified were found, after discussions with respondents in the 
feedback interviews, to be closely related to other attributes already selected for the CE (Table 3-
2). The ability to carry out recreational activities and the availability of the river for drinking 
water were found to be correlated with water quality. Thus, “safe to swim”, “safe to fish” and 
“safe to drink” were substituted as levels for the water quality attribute. Similarly, the aesthetic 
quality of the waterway was linked with the overall appearance of the waterway due to changes 
in vegetation on the riverbank, and clear water. As this attribute was not an independent variable 
(Bennett & Blamey, 2001), but likely to be influenced by changes in riverbank vegetation and 
water clarity, it was left out of the final selection.  
The concept of mauri
7
 was suggested by some Māori respondents in feedback interviews as the 
fundamental aspect of any waterway. The problem with the inclusion of mauri into the attributes 
for the choice sets was the lack of an equivalent concept for non-Māori. Furthermore, mauri is a 
difficult concept to define and measure, particularly the definition of levels in simple terms that 
would be necessary for the choice set. Ultimately, mauri was left out of the final attribute 
selection anticipating that the measured interactions between four environmental attributes 
chosen for the study (riverbank margins, water quality, water clarity, and ecosystem health) 
would provide an indication of the inclusive and holistic concept of mauri.  
  
                                                 
7
 The life force which embodies all natural resources in accordance with Mautauranga ontological views and must 
be maintained for continued health of the resource (Awatere, 2008).  
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Table 3.2 Attribute selection process 
The remaining attributes (Table 3.2) were controlled for in the problem statement description 
(Appendix B, Q2). Catchment land use was outlined as dairy farming where efforts are made to 
control negative effects. The possibility of changes in river flow was controlled by stating that no 
new water take consents would be issued. Public access was assured. Lastly, the generation of 
hydroelectric power on the river was portrayed as infeasible. The notions of ownership, 
stewardship and kaitiakitanga over the waterway were interpreted by respondents in the 
interviews as the ability to influence and contribute to management decisions. This was 
controlled for in the problem statement by stating that the regional council was involving both 
community and local iwi in the decision making process for management options of the river. 
                                                 
8
 Only attributes acknowledged by more than two respondents were included in the ranking, 1 = most important. 
Attributes identified in 
the literature 
Attributes identified in the 
feedback interviews 
No. of participants who 
acknowledged the attribute 
Average 
ranking
8
 
Most commonly identified attributes – selected for the choice sets 
Riverbank margins  9 5 
Water quality  11 1 
Water clarity  9 3 
Ecosystem health  8 2 
Non-independent attributes not included in the choice sets 
Recreational activities  3 6 
 Availability as drinking water 2  
 Aesthetics 6 4 
 Mauri 2  
Attributes controlled for but not included in the choice sets 
Catchment land use  4 7 
River flow  1  
Access  2  
Water use Potential to generate 
hydroelectric power 
2  
 
Ownership/ Stewardship/ 
Kaitiakitanga 
1  
Social and economic attributes selected for the choice sets 
Cost to the regional 
economy 
 0  
Jobs  1  
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The attributes local employment and cost to the regional economy (Table 3.2) were not widely 
recognised by respondents as important aspects of the waterway.  
However, later in the interview respondents were asked to make tradeoffs between cost to the 
regional economy and the four environmental attributes chosen for the study. The majority made 
this trade-off, indicating acceptance of the payment mode. When respondents were asked to trade 
off environmental degradation for local jobs, there was no objection, indicating this attribute was 
likely to be factored into respondents’ decision making processes in the CE. 
Assignment of Attribute Levels 
Levels for each of the environmental attributes were based on levels from similar attributes in the 
literature (Kerr & Sharp, 2003; Kerr & Swaffield, Tipa & Tierney, 2006). These assigned levels 
and their descriptions (Table 3.3) were tested on participants in the feedback interviews for 
comprehension and clarity of language, with small changes made as a result. In this case, two to 
three levels were proposed for each attribute to minimise the size of the experimental design 
(Bennett & Blamey, 2001), while still enabling the specification of non-linear effects.  
Levels for the regional income attribute (Table 3.3) were estimated from WRC financial reports 
(Phillips, 2009; WRC, 2006; WRC, 2011/12) indicating past and estimated costs for restoration 
and rehabilitation of catchment areas. Based on these estimates, interview participants were 
asked to complete a number of multiple choice CV questions asking how much loss to regional 
income they would accept to improve each of the environmental attributes selected for the choice 
sets. Levels were chosen on the higher end of the resulting range to reduce the possibility of mis-
specification, which is more likely to occur when the range in attribute levels is too small 
(Hensher, 2006). Levels for the local jobs attribute (Table 3.3) were based on previous 
applications (Kerr & Swaffield, 2007; Marsh, 2012; Morrison et al., 1997; Rolfe et al., 2000a).  
Each of these attribute levels was supplemented with visual aids to increase understanding, 
comprehension and interest for participants (Bennett & Blamey, 2001) (Table 3.4). To visually 
represent changes in riverbank vegetation and water clarity, an original photograph of a moderate 
sized river with scarce vegetation was graphically manipulated. The amount and type of 
vegetation on the riverbank was altered, and the water colour adjusted to depict changes in 
clarity. To visually represent the attribute levels for water quality, jobs and regional income; 
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symbols were used for simplicity and clarity. For ecosystem health, an image was constructed 
showing different quantities and varieties of species likely to be found in New Zealand 
waterways. These attribute level images were tested both in the feedback interviews and among 
colleagues, with minor changes made to enhance clarity and reduce ambiguity. 
Table 3.3 Final attributes and levels 
Attribute Level 1 Level 2 Level 3 
Riverbank 
vegetation  
Unhealthy riverbank 
vegetation 
- Little to no vegetation on 
the riverbank.  
- Sparse woody trees, 
dominated by exotic 
grass. 
Moderately healthy 
riverbank vegetation 
- Moderate cover of 
vegetation scattered on the 
riverbank.  
- A range of exotic and 
native grasses and woody 
vegetation. 
Healthy riverbank 
vegetation 
- Abundant and dense 
cover of vegetation on the 
riverbank.  
- A diverse range of native 
grasses, shrubs and 
woody vegetation. 
Water clarity Poor water clarity 
- Water is discoloured or 
cloudy.  
- Visibility is poor; you can 
see less than 1m 
underwater. 
Good water clarity 
- Water is clear.  
- Visibility is good; you can 
see more than 4m 
underwater. 
 
Water 
quality 
Low water quality 
- Unsafe for drinking, 
swimming or fishing. 
Moderate water quality 
- Safe for fishing and 
swimming, unsafe for 
drinking. 
High water quality 
- Safe for fishing, 
swimming and drinking. 
Ecosystem 
health 
Unhealthy ecosystem 
 
- Few large fish, shellfish, 
birds, and aquatic plants.   
- Small eels may still be 
present.  
- Algal blooms are 
possible. 
Moderately healthy 
ecosystem 
- Some species of fish, 
shellfish, birds and aquatic 
plants are present in 
moderate abundance.  
- Small fish and eels are 
present.  
- Hard to find shellfish. 
Healthy ecosystem 
 
- Abundant and diverse 
species of fish, shellfish, 
birds and aquatic plants.  
- No risk of algae. 
Local jobs 
(per year) 
50 fewer jobs available 
- There are fewer local jobs 
available in the area. 
No change 
- The total number of jobs 
in the region is unaffected. 
50 more jobs available 
- There are more local jobs 
available in the area. 
Regional 
income (per 
year) 
$5 million gain 
- Growth of the regional 
economy by $5 million 
per year. 
No change 
- The regional economy is 
unaffected. 
Loss of $5 million 
- The regional economy is 
reduced by $5 million per 
year. 
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Table 3.4 Visual representation of attribute levels 
Attribute Level 1 Level 2 Level 3 
Riverbank 
vegetation 
and water 
clarity 
      
Unhealthy 
riverbank 
vegetation/ poor 
water clarity 
Unhealthy 
riverbank 
vegetation/ good 
water clarity 
Moderately healthy 
riverbank 
vegetation/ poor 
water clarity 
Moderately healthy 
riverbank 
vegetation/ good 
water clarity 
Healthy riverbank 
vegetation/ poor 
water clarity 
Healthy riverbank 
vegetation/ good 
water clarity 
Water 
quality 
Low water quality Moderate water quality High water quality 
Ecosystem 
health 
Unhealthy ecosystem Moderately healthy ecosystem Healthy ecosystem 
Local jobs 
(per year) 
50 fewer jobs available No change 50 more jobs available 
Regional 
income  
(per year) 
$5 million gain No change Loss of $5 million 
  
48 
 
3.4 Experimental Design 
Choice sets were identified using Ngene experimental design software. The design (Appendix C) 
consisted of three alternatives and six generic variables. Parameters for the design were chosen 
based on the value estimates for each attribute obtained from the feedback interviews. The 
absence of a status quo alternative allowed the elicitation of more preference information with 
fewer choice sets, helping to reduce learning fatigue and complexity of the survey (Bennett & 
Blamey, 2001).  
Participants in the feedback interviews were asked to complete a number of yes and no questions 
regarding the binary tradeoffs they were willing to make between various attributes. This 
allowed a rough indication of the weight respondents placed on improvements for each attribute. 
The improvement in water quality was the most important change to respondents and thus was 
allocated the largest parameter estimate (Appendix C). On the other hand, the attributes for jobs 
and regional income were the least important with much lower weighting.  
Due to the qualitative nature of the riparian vegetation, water quality and water clarity attributes, 
the distance between levels was unspecified. To account for this, these three variables were 
dummy-coded. Because the attribute levels for regional income and local jobs were quantifiable 
and linear, there was no need to dummy code them. With only two levels, the water clarity 
attribute was dichotomous. One interaction effect was included in the design; the interaction of 
all four environmental attributes represented the concept of mauri. Improvements in all four 
attributes were necessary for an improvement in mauri.  
Rows for the design algorithms, and estimation models were experimented with in order to find 
the most efficient design. Variations in parameter values were also experimented, keeping the 
ranked importance structure the same to ensure consistency with weighting of attributes 
identified in the feedback interviews. The efficient MNL design adopted consisted of eighteen 
choice situations which were separated into three blocks requiring each respondent to answer six 
choice sets. The final experimental design was chosen to minimise D-error; supporting an 
efficient design (ChoiceMetrics, 2011). Blocking was chosen to reduce the number of choice sets 
each respondent was required to answer. Six choice sets was judged to be the maximum that 
could be accommodated, considering the CE was only one of four sections of the survey.   
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The final combination of choice sets was checked to ensure information on the possible trade-
offs respondents were willing to make could be gained in all choice sets (ChoiceMetrics, 2011). 
The final probability combinations of choosing an alternative were closely scrutinised. Where 
the probability of a respondent choosing an alternative was close to 0 or 1, very little information 
was likely to be gained because  respondents would almost never, or almost always, choose that 
particular alternative. Designs featuring these alternative probabilities were discarded and new 
designs were estimated. The choice design was also scanned to ensure all alternatives were 
meaningful, logical and plausible with each particular combination of attribute levels.  
3.5 Measuring Possible Causes of Heterogeneity 
The basic MNL model used in the experimental design assumes that preferences are identical for 
all respondents, and incorporates the independence of irrelevant alternatives (IIA) property, yet 
this is rarely the case (Champ et al., 2003; Greene & Hensher, 2007). Furthermore, the literature 
review addressed the likelihood of heterogeneity within the Māori population as a result of urban 
migration and integration within a Western society; and heterogeneity within the entire sample 
population as a result of environmental motivations. 
3.5.1 Cultural Identity 
In order to measure the cultural identity of Māori respondents, a MCIS was developed based on 
previous scales from; the Te Hoe Nuku Roa research team (Durie, 1996), the adaption of this 
scale by Awatere (2008), and a multi-dimensional scale from Houkamau and Sibley (2010). 
To ensure the scale used in this study incorporated the range of components that make up Māori 
cultural identity, four dimensions of identity were recognised. The measurement components of 
MCIS chosen for this study are indicated in Table 3.5. The Te Hoe Nuku Roa scale (Durie, 1995) 
and Awatere’s (2008) scale were used as a starting point, primarily addressing the dimensions 
(1) racial identity and immersion, and (2) active engagement in cultural practices. Building on 
this, questions from Houkamau and Sibley’s (2010) MMMICE were included to fully 
incorporate dimensions (3) subscription to Māori beliefs, values and ontological views, and (4) 
self identity and evaluation of individual membership.  
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Table 3.5 Components of cultural identity addressed in each of the 3 derivative scales, and the components of identity that were used for the 
MCIS in this study 
Te Hoe Nuku Roa’s MCIS Awatere’s MCIS Houkamau & Sibley’s MMMICE MCIS for this study 
Dimension 1 - Racial identity and emersion 
- Whakapapa knowledge - Whakapapa knowledge - Whakapapa importance to the 
individual 
- Whakapapa knowledge 
- Relationships with other Māori - Relationships with other Māori - Relationships with other Māori - Relationships with other Māori 
- Whānau involvement - Whānau involvement - Whānau involvement - Whānau involvement 
- Financial interest in land - Financial interest in land   
Dimension 2 - Active engagement in cultural practices 
- Marae participation - Marae participation - Knowledge of marae practices - Marae participation 
- Māori language comprehension - Māori language comprehension - Māori language comprehension - Māori language comprehension 
 - Participation in traditional Māori 
practices – mahinga kai 
- Engagement in cultural practices - Participation in traditional Māori 
practices – mahinga kai 
 - Participation in traditional 
care/restoration of the environment 
  
Dimension 3 - Subscription to Māori beliefs, values and Ontological views 
 - Adoption of traditional Māori values - Adoption of traditional Māori values - Adoption of traditional Māori values 
  - Spiritual association with the land - Belief in the spiritual 
interconnectivity of Māori, the land 
and ancestors 
  - Spiritual association with ancestors 
  - Belief in traditional Māori concepts - Belief in traditional Māori concepts 
   - Reclamation and retention of Māori 
land 
Dimension 4 - Self identity and evaluation of membership 
- Self identification  - Importance of ethnicity to the 
individual 
- Importance of ethnicity to the 
individual 
  - Pride in ethnicity - Pride in ethnicity 
  - Willingness to be involved in Māori 
culture 
- Willingness to be involved in Māori 
culture 
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The statement wording from the MMMCIE was changed to eliminate the colloquial language. 
Possible answers ranged on a five point Likert scale (1 was strongly agree and 5 was strongly 
disagree). 
The MCIS was drafted and shown to colleagues and Māori participants in the feedback 
interviews. The concept of financial interest in land was questioned by a number of colleagues 
and interview respondents, revealing a distinct difference between Māori retention of land for 
financial gain and the retention of land as a result of traditional beliefs and ancestral 
connections. The latter interpretation was used as it relates to the concept of an ancestral 
connection with land and the environment (Appendix B – Q17). Feedback also highlighted 
objection to one of the statements chosen for measurement. The statement relating to ethnic 
pride, “sometimes I want to hide the fact that I am Māori”, was interpreted by some as too 
personal, and it was anticipated that some participants would be uncomfortable answering this 
question. Because there were other statements to measure the fourth dimension, the question 
was removed from the final scale. Feedback from the interviews indicated that, in general, the 
MCIS was well received. Some minor changes were made to the language used in the 
statements where misinterpretation occurred or clarity was questioned. 
3.5.2 Connectedness to Nature 
In order to measure potential choice heterogeneity due to different environmental beliefs and 
values, the CNS was used (Mayer & Frantz, 2004). The CNS (Appendix B, Q9) contains 
fourteen statements relating to the emotional connection and relationship an individual has 
with the natural world. Respondents had the option to answer on a five point Likert scale (1 
was strongly agree and 5 was strongly disagree). Statements four, twelve and fourteen were 
reverse-worded to control response bias (Mayer & Frantz, 2004).  
As with the MCIS, the CNS was tested on colleagues and students of Waikato University in 
feedback interviews. Feedback from colleagues raised concern over the tone of the scale, 
which drew comments such as “fanciful” and “insubstantial”. Critics anticipated response to 
the scale would be biased where individuals felt moderate to no connectivity to nature 
because the scale was worded in a way that would lead them to disagree with many of the 
statements.  
When the scale was presented to interview participants this bias was not evident. The majority 
who completed the scale, particularly Māori respondents, were very receptive to the scale; 
commenting that it was able to capture feelings they personally held towards the environment. 
Unfortunately, all respondents in these interviews were found to have a strong environmental 
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affinity, with high CNS scores. Thus, the predicted bias for respondents with a lesser affinity 
was unable to be tested. Based on this feedback, it was assumed likely that the scale would 
only measure the extremes of connection to nature, those with a strong connection to nature 
who were very receptive to the scale, and those who felt little connection to nature, mostly 
responding with “strongly disagree”. For this reason it was decided that responses to this scale 
would be aggregated into no more than two groups, representing ‘high’ and ‘low’ 
connectedness to nature. 
3.6 Survey Design 
The CE, the CNS, and the MCIS were combined, along with a supplementary section of 
socio-demographic questions to form the final survey which was presented to participants.  
To satisfy human ethics requirements
9
, an introductory page was added to the survey asking 
respondents for their consent to participate, outlining confidentiality procedures, and assuring 
anonymity (Appendix B, Q1). Choice sets were separated into three blocks of six, as specified 
by the experimental design, and blocks were randomly allocated to respondents. For each of 
the six choice sets presented to respondents, only the title of each attribute level and the visual 
representation of each level were provided initially, with options for respondents to enlarge all 
pictures and click on the text for a detailed description of all attribute levels (Appendix B, Q3-
8).  
Questions in the CNS were displayed to respondents in a random order to avoid order bias. 
For the socio-demographic questions (Appendix B, Q10-16) asking about gender, ethnicity, 
age, location, and education; only two questions were displayed per screen and drop down 
answers were used where multiple choice options were available, to reduce complexity for 
respondents. Where respondents indicated non-Māori ethnicity, questions of which iwi, hapu 
or marae the respondent belonged to (Appendix B, Q11a), and the MCIS (Appendix B, Q17), 
were skipped by the software.  
All completed surveys were directly stored as coded data in the Qualtrics database and 
transferred to Microsoft Excel, the Statistical Package for Social Sciences (SPSS) and NLogit 
for analysis.   
  
                                                 
9
 The survey was approved by the Lincoln University Human Ethics Committee 
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3.7 Summary 
A large focus in the design of the CE for this study was the questionnaire design process; 
selecting the survey mode, sample frame, carefully constructing the decision problem, and 
choosing attributes and levels. This was carried out with the aid of feedback interviews on a 
small selection of the sample population. 
The experimental design was derived with only limited prior information, Ngene software 
identified an efficient MNL design for the choice sets in the survey with 18 choices, separated 
into 3 blocks. 
A MCIS was developed combining three previous scales utilised in New Zealand to 
investigate possible causes of preference heterogeneity within the Māori population. This 
MCIS comprised of questions relating to four dimensions of Māori identity; racial identity 
and immersion; active engagement in cultural practices; subscription to Māori beliefs, values 
and ontological views; and self identity and evaluation of individual membership.  
The CNS, developed by Mayer and Frantz (2004) was selected to explore preference 
heterogeneity as a result of environmental motivations. This scale was chosen due to its 
ability to resonate with both Māori and non-Māori respondents and was well received in 
feedback interviews, despite initial critique of the wording.   
Resulting CNS and MCIS, choice sets and supplementary socio-demographic questions were 
combined in an online survey presented to respondents. 
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    Chapter 4 
Results and Analysis 
4.1 Introduction 
This chapter describes the results from the Likert scales measuring connectedness to nature 
and Māori cultural identity, and the process undertaken for choice analysis. Potential 
differences between Māori and non-Māori were investigated, initially by comparing separate 
MNL models for each ethic group to a pooled MNL model. Additional choice analysis 
explored scale heterogeneity with a SMNL model, and preference heterogeneity with LC and 
RPL models. The influence of variables theorised as possible sources of heterogeneity were 
tested with the latter 3 models; investigating the influence of Māori ethnicity, HCN and SMCI 
on respondent choice. Finally, binary logit analysis was undertaken to test for possible 
relationships between Māori ethnicity, HCN, SMCI and socio-demographic variables. 
4.2 Sample Overview 
The total number of survey respondents was 102. However, the responses of 4 of these 
individuals displayed signs of bias; responses to the Likert scale statements had been selected 
systematically down a column. The answers of these 4 respondents were removed prior to 
analysis. The response rate was less than 1% of the student population at Waikato University. 
The socio-demographic characteristics of the sample of 98 Waikato University students are 
summarised in Table 4.1. The sample comprised of 63 female (64%) and 35 male (36%) 
respondents. Twenty one Māori completed the survey, and of the 77 non-Māori respondents, 
62 identified as New Zealand European. Approximately half of the respondents had resided in 
the Waikato Region for over five years. The age of student participants was slightly older than 
the national average for university students
10
, with only 61% of the sample aged between 18 
and 24 years. Just over half of the students were completing a bachelor’s degree; the next 
most popular degree was a master’s (24% of the sample). Eighty nine percent of the sample 
was domestic students. The Faculty of Science and Engineering was the largest contributor, 
with 37% of the sample completing studies in the faculty, followed by Waikato Management 
School and the Faculty of Arts and Social Sciences (17%), and the Faculty of Law (10%).  
  
                                                 
10
 85% of university students were aged between 18 and 24 years according to the MfE (2011) 
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Table 4.1 Socio-demographic characteristics of respondents 
 
Number of 
Respondents 
Percentage of 
Respondents 
Total 98 100% 
Female 63 64% 
Waikato local 50 51% 
Domestic student 87 89% 
Ethnicity (primary) 
Māori 21 21% 
Non-Māori 77 79% 
 New Zealand European 62 63% 
 Pacific Islander 0 0% 
 Asian 5 5% 
 European 7 7% 
 Canadian 2 2% 
 Kurdish 1 1% 
Age 
18-24 60 61% 
25-35 21 21% 
35-44 9 9% 
45-54 6 6% 
55+ 2 2% 
Level of study 
Bachelors degree 51 52% 
Graduate certificate/diploma 2 2% 
Honours or postgraduate certificate/diploma 10 10% 
Masters 23 24% 
Doctorate 11 11% 
Conjoint degree 1 1% 
Faculty  
Arts and Social Sciences 19 19% 
Computing and Mathematical Sciences 3 3% 
Education 6 6% 
Law 10 10% 
School of Māori and Pacific Development 3 3% 
Science and Engineering 37 37% 
Waikato Management School 19 19% 
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4.3 Environmental Affinity 
The percentage distribution of responses to the CNS is shown in Table 4.2.  
Table 4.2 Summary of responses to the CNS 
 CNS statements 
Strongly 
agree Agree Neutral Disagree 
Strongly 
disagree 
1. I often feel a sense of oneness with 
the natural world 
17% 45% 31% 4% 3% 
2. I think of the natural world as a 
community to which I belong 
38% 45% 12% 5% 0% 
3. I recognise and appreciate the 
intelligence of other living organisms 
33% 54% 9% 4% 0% 
4. I often feel disconnected from nature 1% 12% 19% 49% 20% 
5. When I think of my life, I imagine 
myself to be a part of a larger cyclical 
process of living 
32% 41% 25% 1% 1% 
6. I often feel a kinship with animals 
and plants 
27% 42% 25% 4% 2% 
7. I feel as though I belong to the earth 
as equally as it belongs to me 
20% 40% 23% 15% 3% 
8. I have a deep understanding of how 
my actions affect the natural world 
28% 42% 24% 6% 0% 
9. I often feel a part of the web of life 15% 52% 26% 6% 1% 
10. I feel that all inhabitants of Earth, 
human, and nonhuman, share a 
common ‘life force’ 
25% 36% 28% 5% 6% 
11. Like a tree can be a part of a forest, I 
feel embedded within the broader 
natural world 
16% 48% 28% 7% 1% 
12. When I think of my place on Earth, I 
consider myself to be a top member 
of a hierarchy that exists in nature 
11% 23% 29% 21% 17% 
13. I often feel like I am only a small part 
of the natural world around me, and 
that I am no more important than the 
grass on the ground or the birds in the 
trees 
19% 35% 24% 16% 7% 
14. My personal welfare is independent 
of the welfare of the natural world 
21% 13% 19% 28% 20% 
Statements 4, 12, and 14 were reverse worded , so agreement implies a negative connection to nature 
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Respondents tended to show agreement or indifference to the positively worded statements in 
the Likert scale. However, looking closely at responses to the reverse worded statements, the 
trend of general agreement or indifference was much less pronounced. Responses to statement 
four (I often feel disconnected from nature), statement twelve (when I think of my place on 
Earth, I consider myself to be a top member of a hierarchy that exists in nature) and statement 
fourteen (my personal welfare is independent of the welfare of the natural world) indicated a 
much more even spread of answers from ‘strongly agree’ to ‘strongly disagree’. Based on the 
trend in the positively worded questions, it seems likely that some respondents were 
misreading the three reverse worded statements, and possible failing to notice the negative 
wording. Due to the potential confusion surrounding these reverse worded statements, 
statements four, twelve, and fourteen were removed from the final analysis.  
4.3.1 Distribution of Connectedness to Nature Aggregate Scores 
Figure 4.1 shows the distribution of the aggregate CNS scores from the eleven positively 
worded CNS statements. 
 
Figure 4.1 Histogram of CNS scores 
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affinity with 
nature 
Lower affinity 
with nature 
  
58 
 
A score of 33 is the average if a respondent would answer ‘neutral’ for all statements in the 
Likert scale. Low scores indicate high affinity with nature, and high scores low affinity with 
nature.  The shape of the distribution and mean score of 24 indicate this sample is heavily 
skewed towards a high affinity with nature. On the other hand, only 6 respondents had a CNS 
score higher than the neutral score of 33, indicating a low affinity with nature. The 33 
respondents with a score lower than 22 were classified in the HCN group, used for latter 
choice analysis. Respondents in this HCN group had scores ranging between 11 and 21 and 
‘strongly agreed’ or ‘agreed’ with all statements in the CNS. 
4.4 Cultural Identity of Māori Respondents 
Cluster analysis was carried out using SPSS to classify Māori respondents into groups of 
similar identity based on their responses to the MCIS statements. Data were first classified 
using Ward’s method and squared Euclidean distance to identify the optimal number of 
clusters (Steinley, 2006). Steps in the difference between coefficients in the agglomeration 
schedule suggested two, four, or seven clusters would be adequate. With only 21 Māori 
respondents, some groups in the larger number of cluster solutions contained four or fewer 
members, too few for statistical significant comparisons. Thus, the option of seven or four 
clusters could be dismissed. 
K-means cluster analysis was performed with two clusters. The results are presented in Table 
4.3. 
Table 4.3 One way ANOVA for K-means cluster analysis with two clusters 
MCI 
statement 
Mean 
Square 
(cluster) 
DF (cluster) 
Mean Square 
(error) 
DF (error)   F Sig. 
MCI_1 28.127 1   .681 21   41.283 .000 
MCI_2 23.664 1 1.014 21   23.339 .000 
MCI_3 10.957 1   .708 21   15.475 .001 
MCI_4 15.460 1   .962 21   16.078 .001 
MCI_5   4.121 1 1.514 21     2.722 .114 
MCI_6 21.918 1   .758 21   28.935 .000 
MCI_7 24.381 1 1.092 21   22.336 .000 
MCI_8 17.234 1   .409 21   42.120 .000 
MCI_9 15.749 1   .438 21   35.918 .000 
MCI_10 29.700 1   .532 21   55.842 .000 
MCI_11 19.264 1   .271 21   71.069 .000 
MCI_12 32.975 1   .318 21 103.712 .000 
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The observed significance in one way ANOVAs indicated that all variables aside from 
statement five (I rarely visit Marae) were significant. Statement five was subsequently omitted 
from the classification.  
The characteristics of the two clusters are summarised in Table 4.4., providing the average 
response for each statement in each cluster. This gives an indication of how the different 
dimensions of identity were answered and where irregularities may occur.  
Table 4.4 Summary characteristics of MCIS clusters 
  
MCIS statements 
Cluster Centres 
Dimension of identity 
measured 
Cluster one 
(WMCI) 
Cluster two 
(SMCI) 
I have an in depth knowledge of my 
Māori ancestry (Whakapapa) 
disagree agree Racial identity and immersion 
My involvement with my whānau 
plays a very large part in my life 
neutral 
strongly 
agree 
Racial identity and immersion 
I support the reclamation and 
retention of Māori land 
neutral agree 
Subscription to Māori beliefs, 
values and ontological views 
I am fluent in Te Reo Māori  
strongly 
disagree 
neutral 
Active engagement in cultural 
practices 
I often gather, hunt and collect kai for 
myself, my whānau, or my friends 
disagree neutral 
Active engagement in cultural 
practices 
Most of my friends and contacts are 
Māori 
disagree agree Racial identity and immersion 
Māori values such as Manaakitanga, 
Whanaungatanga, Kaitiakitanga and 
Rangatiratanga are important to me 
and influence how I live my own life 
neutral 
strongly 
agree 
Subscription to Māori beliefs, 
values and ontological views 
I believe that as Māori, we are 
interconnected with the land, with 
each other and with our ancestors 
neutral 
strongly 
agree 
Subscription to Māori beliefs, 
values and ontological views 
Tapu, taonga and mauri are 
fundamental to my beliefs 
disagree 
strongly 
agree 
Subscription to Māori beliefs, 
values and ontological views 
My ancestry and my identity as 
Māori are very important to me 
neutral 
strongly 
agree 
Self identity and evaluation of 
membership 
I try to involve myself in Māori 
culture whenever I get the 
opportunity 
disagree 
strongly 
agree 
Self identity and evaluation of 
membership 
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Cluster one had a weak Māori cultural identity (WMCI). Based on the cluster centres this 
group rarely participated in Māori cultural practices. They had moderate to weak relationships 
with other Māori, adoption of Māori beliefs and self identity. Cluster two had a strong Māori 
cultural identity (SMCI). Cluster centres for this group indicated they had a very strong 
affinity for traditional Māori beliefs, and a strong sense of self identity. They were relatively 
well immersed within Māori society and sometimes participated in Māori cultural practices.   
4.5 Choice Analysis 
Choice analysis was carried out using NLogit 5.0 to test for differences between Māori and 
non-Māori choice behaviour, and the impact of HCN and SMCI on choice behaviour. The 
attributes riparian vegetation, water quality and water clarity were effects coded to account for 
non-linear effects in attribute levels (Hensher et al., 2005).  
4.5.1 Multinomial Logit Analysis 
To investigate whether Māori respondents had significantly different values to non-Māori, a 
pooled MNL model was compared with separate MNL models for Māori and non-Māori.  
The MNL model is considered the most basic discrete choice model, based on the random 
utility model (Greene, 2012). Utility (Uij) is calculated for individual (i) associated with 
alternative (j); where β′ is the specific parameter vector for each attribute Xj. εij is the 
unobserved error component for alternative (j) and individual (i). 
Uij  β′Xij  εij, j=1, ...,Ji       (4-1) 
The MNL model assumes homogeneous preferences, and that disturbances from the 
unobserved component of utility are independently and identically distributed (IID) extreme 
value type 1 (EV1), which leads to the property of IIA. Based on these conditions, 
probabilities of a respondent choosing alternative (j) are calculated in accordance with 
(Equation 4-2) (Greene, 2012); 
                   
           
    
 
     
     
             (4-2) 
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A likelihood ratio test (Equation 4-3) was applied to test whether the overall preferences of 
the two ethnically separate models were significantly different (Hensher et al., 2005). 
-2LL = -2(LLpooled – (LLMāori + LLnon-Māori))     (4-3) 
All three models resulted in highly significant coefficients for all parameters, with the 
expected signs. The MNL model comparison is presented in Table 4.5. Because all 
alternatives were unlabelled and no status quo alternative was used there was no need for 
alternative specific constants. 
Table 4.5 MNL model comparison 
 
M1 
MNL_non-Māori 
M2 
MNL _Māori 
M3 
MNL_pooled 
Unhealthy riparian vegetation -0.3449*** -0.7200*** -0.4257*** 
Healthy riparian vegetation  0.3817***  0.5248***  0.4099*** 
Water clarity  0.9370***  1.4549***  1.0484*** 
Moderate water quality  0.2350***  0.4067***  0.2726*** 
High water quality  0.4249***  0.6843***  0.4825*** 
Unhealthy ecosystems -0.9674*** -1.2088*** -1.0147*** 
Healthy ecosystems  0.8587***  1.0131***  0.8901*** 
Local jobs available  0.0051***  0.0087***  0.0059*** 
Regional economy  0.0708***  0.1272***  0.0826*** 
Model Statistics 
   No. of observations  462  126  588 
Log Likelihood (model) -456.662 -120.083 -578.962 
Adjusted R
2
   0.091   0.100   0.096 
AIC   2.016   2.049   2.000 
CAIC   2.099   2.259   2.069 
BIC   2.096   2.252   2.067 
-2LL (DOF) 
  
  4.435 (9) 
p-value 
  
  0.881 
Notes: *,** and *** indicate statistical significance at the 10%, 5%, and 1% level 
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The resulting log likelihood test statistic (-2LL) was 4.435, which is distributed chi-squared 
with 9 degrees of freedom. It was not statistically significant (p = 0.881). Therefore, the 
separate models do not offer a superior fit to the pooled model.  
While the MNL model failed to identify a difference between Māori and non-Māori values, 
the adjusted McFadden R
2
 value of 0.096 (Table 4.5) indicates the model has low explanatory 
power (Hensher et al., 2005). One possible reason is that respondents may not have 
homogenous preferences for the attributes in the model, and do not satisfy the IIA condition, 
as is assumed in the MNL model (Greene, 2012). 
4.5.2 Modelling Heterogeneity 
Scale and preference heterogeneity were investigated using SMNL, LC and RPL models. The 
possibility that SMCI and HCN were drivers of this heterogeneity was investigated based on 
the hypothesis that heterogeneity within the Māori population and heterogeneity as a result of 
environmental motivations may affect choice behaviour  
Scaled Multinomial Logit 
Bias in respondent answers had been previously identified in other parts of the survey. This 
was assumed to be a result of limited engagement with, or lack of understanding of, survey 
questions. Consequently, there was a possibility that some respondents may have given more 
consideration than others to the choice task (Hess & Strauthopolous, 2011).  
SMNL analysis was undertaken to investigate decision making noise arising because some 
respondents have more well defined preferences than others (Christie & Gibbons, 2011). As 
with the MNL model, the SMNL model assumes preference homogeneity consistent for all 
individuals. However, the SMNL incorporates scale heterogeneity across individuals, 
represented by the scale factor (σi). Utility (Ujt) for individual (i) in choice situation (t) is 
modelled in Equation 4-4 (Greene, 2012). SMNL allows for individuals with a bigger scale 
factor, whose preferences are well defined, to contribute more to the parameter estimates 
represented by the specific parameter vector (β'). The scale factor acts as a weighting 
coefficient (Christie & Gibbons, 2011).  
Ujt  β'Xjt   1/σi εijt        (4-4) 
  
  
63 
 
The choice probabilities from the SMNL model are shown in Equation 4-5 (Greene, 2012);   
                  
        
      
    
 
       
      
             (4-5) 
The scale factor differs across individuals but not across choices and is modelled in 
accordance with Equation 4-6 (Greene, 2012). τ is the coefficient of unobserved heterogeneity 
and wi is random variation across individuals. Thus, when τ = 0, the model is equivalent to the 
basic MNL model. 
σi = exp(-τ2/2  τwi)       (4-6) 
To further investigate possible drivers for scale heterogeneity, heteroscedasticity in the 
variables Māori ethnicity, HCN and SMCI were explored. The scale factor is modelled by 
Equation 4-7 to account for observed heterogeneity (Greene, 2012). δ'Zi represents the 
deterministic component of observed heterogeneity.  
σi = exp(-τ2/2  τwi  δ'Zi)       (4-7) 
Where SMCI was used in the model as a deterministic component of observed heterogeneity, 
only Māori responses were used, because only Māori answered the MCIS questions. In order 
to account for non-independence between observations from the same respondent, a panel 
model was invoked. This ensured all 6 choice sets completed would be considered for each 
individual.  
Results from scale and preference heterogeneity investigations using SMNL, LC and RPL 
models, are presented in Table 4.6. The SMNL model (M4, Table 4.6) was characterised by 
highly significant parameters of the expected sign for all attributes. A highly significant τ 
coefficient of 0.5203 suggests there is significant variance in scale between individuals in this 
sample (Greene, 2012). The SMNL was not an improved fit over the MNL model, with higher 
BIC and CAIC than the MNL model indicating that while scale heterogeneity is present, 
accounting for this does not improve preference revelation. The lack of significant τ 
coefficients for any test of heteroscedasticity due to Māori ethnicity, HCN and SMCI implies 
that these variables are not the drivers behind the measured scale heterogeneity. 
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Table 4.6 SMNL, two class LC and RPL modelling estimates 
Scaled MNL – M4      LC – M5 RPL – M6 
Utility Parameters
11
  Class one Class two Mean Spread 
Unhealthy riparian 
vegetation 
-0.4737***       -0.5595*** -0.3656** -0.4682*** 0.3934*** 
Healthy riparian 
vegetation 
 0.4469***        0.7604***   0.1268  0.4760***     Fixed 
Water clarity  1.1874***        1.7263***   0.3877  1.0926*** 0.8709*** 
Moderate water quality  0.2760***        0.3572***   0.3354**  0.3462***     fixed 
High water quality  0.5207***        0.1607   0.4908***  0.4536***     fixed 
Unhealthy ecosystems -1.0729***       -0.8127*** -1.1350*** -1.1165***     fixed 
Healthy ecosystems  0.9383***        1.0882***   0.8630***  1.0113***     fixed 
Local jobs available  0.0065*** -7139.4000   0.0103***  0.0067***     fixed 
Regional economy  0.0903***        0.0679**   0.0967***  0.0824***     fixed 
Model Statistics  
  
  
Variance scale parameter 
(τ)  0.5203*** 
  
  
Scale parameter (σi) - 
sample mean  1.0058 
  
  
Scale parameter (σi) - 
sample spread  0.5626 
  
  
Class probabilities      0.5309*** 0.4692***   
No. of observations   588 588 588 
Log Likelihood (model) -578.087 -559.532 -571.289 
Adjusted R
2
   0.097 0.119 0.107 
AIC   2.000 1.968 1.981 
CAIC   2.185 2.122 2.064 
BIC   2.183 2.120 2.062 
Parameters      10 19 11 
Notes: *,** and *** indicate statistical significance at the 10%, 5%, and 1% level 
 
  
                                                 
11
 The base levels for effects coded attributes are; moderate riparian vegetation, low water quality, and 
moderately healthy ecosystems. 
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Latent Class Analysis 
To test whether preference heterogeneity between classes of individuals was greater than 
heterogeneity within classes, LC models with 2, 3, and 4 classes were explored. Utility of 
alternative (j) for individual (i) in choice situation (t) is calculated where βc is the class 
specific parameter vector (Equation 4-8) (Greene, 2012).  
Uijt  βc′Xijt  εijt        (4-8) 
The resulting LC choice probabilities are shown in Equation 4-9, where the probability of 
individual (i), in choice situation (t), choosing alternative (j) is restricted by their membership 
to class (C) (Greene, 2012). Heterogeneity between classes is measured but the LC model 
assumes within class homogeneity (Greene & Hensher, 2007). 
                     
       
      
    
 
      
      
             (4-9) 
Statistical criteria were calculated to compare the performance of the three models, and 
presented in Table 4.7.  
Table 4.7 LC model comparison with 2, 3 and 4 classes 
Classes Adj R
2
 AIC AIC3 CAIC BIC aBIC 
Relative 
entropy 
Class probabilities 
2 0.119 1.968 2.005 2.122 2.120 2.012 0.604 0.531, 0.469 
3 0.140 1.940 1.995 2.169 2.167 2.005 0.800 0.446, 0.440, 0.114 
4 0.158 1.921 1.992 2.223 2.222 2.006 0.832 0.069, 0.379, 0.387, 
0.165 
The three and four class models both have high entropy scores, a measure of how accurately 
the model predicts class membership (Weich et al., 2011). The four class model is preferred 
on adjusted R
2
, Akaike’s Information Criterion (AIC), and AIC3. However, AIC, and to a 
lesser extent AIC3, are widely considered less reliable performers in comparison to other 
information criterion. AIC has been shown to overestimate the number of components in the 
model (Nylund et al., 2007, Yang 2006, and Yang & Yang 2007). The smallest class in the 
four class model contained only 7 of the 98 respondents, which was unlikely to provide 
statistically significant results.  
The three class model is preferred on the adjusted Bayesian Information Criterion (aBIC), but 
also has a problem with small class size. Only 11% of respondents were allocated to the 
smallest class in the three class model. These small class sizes make it difficult to further 
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divide the sample into groups of Māori ethnicity, SMCI and HCN to allow investigation into 
the drivers of class allocation. Additionally, while aBIC has been considered a superior 
information criterion statistic (Yang, 2006), aBIC is considered a weak measure where sample 
sizes are less than 200 (Nylund et al., 2007).  
The two class model is preferred on the Consistent Akaike’s Information Criterion (CAIC) 
and Bayesian Information Criterion (BIC). Class probabilities of 53% and 47% are higher 
than the three and four cluster models, but entropy is lower. Both BIC and CAIC are 
considered improvements over the AIC (Nylund et al., 2007). Despite having lower entropy, 
the two class model was chosen for further analysis due to its larger class membership 
probabilities and its high performance on the favoured BIC and CAIC criteria.  
The two class LC model is presented in Table 4.6 (M5). Seven of the nine parameters in each 
class were significant. All attributes were of the expected signs except in class one; the local 
jobs coefficient was a large negative, but not significant value. 
Class one highly valued improvements in the environmental attributes, negatively valued the 
diminished condition of environmental attributes, but was only moderately interested in an 
increase in regional income. The exception was the water quality attribute. Respondents were 
significantly concerned with improving water quality from low to moderate, but not the 
substantial improvement from low to high water quality. Local jobs were not significant for 
class one respondents. 
Class two highly valued improvements in water quality and ecosystem health. However, this 
group was only moderately concerned by the reduction of riparian vegetation health from 
moderately healthy to unhealthy, and did not significantly value the increase in riparian 
vegetation health from moderately healthy to healthy. Improvements in local jobs and the 
regional economy were significant. Water clarity improvements were of little concern to 
respondents in class two.  
Māori ethnicity, HCN and SMCI were not significant determinants of class membership. 
Observed heterogeneity between classes of individuals with homogenous preferences was 
modelled as shown in Equation 4.10 (Beville, 2009).  
     
           
            
 
   
                     (4-10) 
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Hic represents the prior probability of an individual’s (i) membership of class (C), Zi is the 
vector of observable characteristics influencing class membership, and θc is the Cth parameter 
vector. 
Random Parameter Logit Analysis 
To further investigate preference heterogeneity, RPL analysis was undertaken; measuring 
variation around the mean of random parameter estimates and potential sources of this 
heterogeneity (Hensher et al., 2005). The probability that individual (i), for choice situation 
(t), will choose alternative (k) is outlined in Equation 4-11 (Greene, 2012). The RPL is similar 
to the basic form of the MNL model, minus the error term, and includes an alternative specific 
constant (αji), which is used as the basis for RPL model specification. Βik
'
 is the parameter 
vector which is randomly distributed across individuals (i) for alternative (k), and Xik the 
attributes for individual (i) and alternative (k) (Greene, 2012).  
                  
            
      
             
      
 
   
            (4-11) 
Equation 4-12 specifies the randomly distributed parameter vector where individual specific 
heterogeneity (vik) is included in the model; σk is the standard deviation of the distribution of 
the parameter vector (βk) around the population mean (Greene, 2012).  
Βik  βk  σkvik        (4-12)  
The optimal RPL model was identified through simulated randomisation of the parameters of 
different attributes.  
Table 4.6 displays the resulting RPL model (M6), in which the attributes unhealthy riparian 
vegetation and water clarity are normally distributed with highly significant variation around 
parameter means. All other attribute parameters are fixed and all coefficients are of the 
expected signs. The statistical fit of this model is an improvement on the LC and SMNL 
models, based on lower CAIC and BIC statistics, while the LC is the preferred model based 
on adjusted R
2
 and AIC. Consistent with previous discussion on the strength of statistical tests 
for model fit, CAIC and BIC provide a stronger test for goodness of fit (Nylund et al., 2007), 
so the RPL model is preferred.   
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Observed characteristics of the individual (Zi), including; Māori ethnicity, HCN and SMCI, 
were tested as potential sources of heterogeneity (δk) by interacting them with the random 
parameters (Equation 4-13) (Greene, 2012).  
Βki  βk  δk’Z  σkvki       (4-13) 
No significant interactions were identified. Thus, it is unlikely that Māori ethnicity, HCN or 
SMCI are responsible for variance around the parameter means for unhealthy riparian 
vegetation or water clarity in this sample.  
4.6 Binary Logit Analysis 
Binary logit models were used to investigate relationships between Māori ethnicity, HCN, 
SMCI, and socio-demographic variables (age, gender, and whether the respondent was a local 
to the Waikato Region).  
A number of binary choice models were run using Māori ethnicity and SMCI as the 
independent variables to test for a causal effect with the HCN group. Equation 4-14 
investigated whether respondents with Māori ethnicity, or Māori with a SMCI, were more 
likely to belong to the HCN group. Models including SMCI could only be fitted for the 21 
Māori respondents.  
HCN = f(Māori, SMCI)       (4-14) 
To investigate the effects of socio-demographic variables on classification into HCN and 
SMCI groups, the causal relationships were tested in binary choice models (Equations 4-17 
and 4-18). HCN and SMCI were the dependent variables. 
HCN = f(Age, Female, Waikato Local)     (4-16) 
SMCI = f(Age, Female, Waikato Local)     (4-17) 
No significant relationships were found in any of the binary logit models tested. Thus, Māori 
are no more likely to have a HCN than non-Māori respondents. Similarly, Māori with a SMCI 
are no more likely to have a HCN than Māori with a WMCI. There are no significant 
relationships between; age, gender, or Waikato Region locals, and the likeliness of belonging 
to the HCN or SMCI groups. 
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4.7 Summary 
Comprehension of reverse worded statements in the CNS proved problematic, resulting in 
removal of these statements from the final data. The sample was heavily skewed towards a 
high environmental affinity. 
A small Māori sample resulted in only two Māori cultural identity clusters; strong and weak. 
As a result, not all respondents belonging to the SMCI group rated strong in all dimensions of 
identity. 
MNL analysis involving the comparison of ethnically separate and pooled models indicated 
that Māori and non-Māori do not have significantly different preferences.  
SMNL analysis, LC analysis and RPL analysis indicated that scale and preference 
heterogeneity are present in the sample, but that this variance is not influenced by Māori 
ethnicity, HCN or SMCI.  
Binary logit analysis was unable to identify any causal relationships between Māori ethnicity, 
HCN, SMCI, and the socio-demographic variables (age, gender and local residency). 
While a sample size of 98 respondents is likely to be adequate for simple choice analysis, 
comparative analysis was unlikely to have enough respondents in each test to produce 
significant statistical results. This is particularly relevant for any analysis involving the Māori 
portion of the population (21 respondents), those with HCN (30 respondents), and those with 
a SMCI (11 respondents).  
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    Chapter 5 
Discussion 
5.1 Introduction 
This chapter addresses the main findings from the results and analysis, exploring possible 
reasons why Māori and non-Māori values were not significantly different in this study, and 
the implications of this finding for resource management in New Zealand. The preference 
structure of respondents is discussed, including possible reasons for class allocation in the LC. 
The capability of CM to elicit true preferences from Māori and non-Māori respondents is 
explored through an SMNL model. Lastly, the lack of relationship between SMCI, HCN and 
choice behaviour is discussed, including possible methodological limitations, biases, and 
sample size issues which may have contributed to this result. 
5.2 Cross-Cultural Preferences Are Not Significantly Different  
Political debates continue to frequent the headlines, highlighting the different approaches 
desired by Māori and non-Māori for freshwater use and management (Hall, 2012). Yet, 
models estimated in this study suggest that Māori ethnicity has little influence on choice 
behaviour in a waterway setting. Ethnicity did not significantly influence preferences for 
changes in waterway conditions; there was greater heterogeneity within groups than between 
groups. This is not a surprising outcome, with a similar study addressing the cross-cultural 
application of NMEV in New Zealand (Lambert et al., 1992) arriving at the same conclusion. 
The findings are consistent with ideas raised by Chapple (2000) and Meredith (1998), that 
where Māori and non-Māori are similarly educated and integrated into an urbanised Western 
society, there may be little difference between the values of the two populations.  
Stereotypes of Māori and their relationship with the environment often lead to the assumption 
that Māori only want to conserve and protect natural resources, rather than use them for 
economic gain (Miller, 2005). Similarly, many researchers arguing for increased recognition 
of Māori values portray the non-Māori majority of New Zealand as non-spiritual, 
economically oriented, capitalist, and reductionist in their approach to environmental 
resources (Groenfeldt, 2003; Hall, 2012; Hook & Raumati, 2011).  
Yet, Awatere (2008) suggests that in reality, when faced with a choice or trade-off the 
romantic notion of Māori connection to the environment will not always win. Traditional 
Māori values often have limited support and many Māori adopt Western values and lifestyles. 
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Yet, this integration of values also migrates in the opposite direction, with traditional Māori 
concepts of resource management resonating with many non-Māori (Meredith, 1998). 
5.2.1 Location and Iwi Specific Values 
The concept of ‘Māori as one people’ is a relatively recent notion. The word ‘Māori’ 
traditionally meant ‘normal’, and was used as a blanket term to describe the indigenous 
people already occupying New Zealand, in comparison to the ‘different’ Pākehā settlers. It 
was not intended to identify a unified race of people (Smith, 2009). The Māori group in the 
sample included individuals who associated with 18 different iwi, 21 different hapu and 28 
different marae. It is highly likely that the diverse ancestral backgrounds of the Māori 
population in this study contributed to heterogeneity within the Māori ethnic group. Panelli 
and Tipa (2007) suggested that ancestral connections with a location can lead to strong place 
related values towards the natural environment. Thus, it is quite possible that Māori 
identifying with iwi outside of the Waikato would have little cultural attachment to waterways 
in the Waikato Region. Rolfe and Windle (2003) speculated an ancestral location effect in 
aboriginal preferences for cultural heritage sites. They suggested that intensity of value 
estimates for cultural heritage may be weak due to lack of ancestral connection with tribal 
areas.  
The small number of Māori identifying with each iwi, hapu and marae meant that there was 
no opportunity to statistically investigate homogeneous preferences within any of these tribal 
groups. However, this would be an interesting topic for investigation in future research.  
5.2.2 Implications for Māori Values in Resource Management  
This study does not reflect a representative sample of the population and cannot be 
extrapolated in any way. However, the findings support the notion that in a situation where 
Māori and non-Māori are similarly educated and integrated into an urban Western society, 
there may be little difference between the resource management values of the two 
populations.  
As stated by Miller (2005, web file); 
Despite some fundamental differences, there is an increasing area of 
common ground between Western sustainability science and 
matauranga Māori (traditional Māori knowledge) 
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There has been an increasing appreciation and acknowledgment of indigenous concepts, 
values and knowledge, and a desire for collaboration with indigenous groups to work towards 
common goals and outcomes (Harmsworth, 2002).  
This ‘common ground’ proposed by Harmsworth (2002) and Miller (2005), and measured in 
this study, highlights the similarities rather than the differences in resource management 
outcomes desired by both Māori and non-Māori. The differences between Māori and non-
Māori values are still being highly publicised and promoted. Yet, there is a real opportunity 
for similarities to be recognised and be utilised for mutual gain, especially where resource 
management conflicts arise. Focussing on similarities of outcome, rather than differences in 
the origin of each person’s or group’s values, has the potential to reduce conflict and speed up 
the decision making process (MfE, 2004; Steenstra, 2009).  
5.3 Heterogeneity  
5.3.1 Variance in Choice Behaviour and Preferences 
In LC analysis, respondents were separated into two classes based on similarity of choice 
behaviour. Respondents belonging to class one were primarily concerned with improvements 
in environmental attributes (or avoiding degradation of these attributes). In comparison, class 
two respondents highly valued improvements in water quality, improvements in ecosystem 
health, increased local jobs, and gains to the regional economy. They were less concerned 
with restoring the riparian vegetation to a healthy state. 
Kerr and Swaffield (2007), in a study of amenity values in spring fed rivers and streams, 
found a group of respondents with similar preference patterns to class one, suggesting they 
held preference towards ‘wild nature’. Wild nature is defined by Newton et al. (2002) as 
preferring pure and pristine natural environments, in a healthy indigenous state, devoid of 
human modification or pollution. The highly valued attributes in group one are also closely 
aligned with the preferences of anglers; naturalness of surrounding waterway environment, 
native and dense riparian vegetation, healthy ecosystem, and high water quality and clarity 
(Kerr & Swaffield, 2007).  
Based on its members’ high values for environmental attributes, it is surprising that class one 
membership was not positively correlated with HCN. However, as is covered in more detail 
later in this discussion, it is possible that the CNS was unable to elicit true affinity with the 
natural world and was subject to biases.  
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The preference structure of class two respondents was more indicative of use values and 
shared similarities with the group in Kerr and Swaffield’s (2007) study suggested to represent 
a preference for ‘cultured nature’. Newton et al. (2002) describes cultured nature as desiring 
human interaction with the natural environment, particularly ease of access, and waterway 
conditions which allow for multiple recreational uses.  
RPL analysis resulted in significant variation around parameter means for improved water 
clarity and unhealthy riparian vegetation attributes. The large variance relative to the mean for 
both random parameters suggests that, on average, improvements in both attributes are 
preferred. However, some respondents may have preferences towards waterways with limited 
riparian vegetation and discoloured or cloudy water. 
Improving Water Quality 
The one exception to the highly valued environmental attributes for class one was the 
improvement in water quality from low to high (an improvement from water that is unsafe to 
drink, swim or fish in, to water that is safe for all of the stated activities). In focus group 
interviews, participants indicated improvements in water quality were the highest priority. 
However, the magnitude of improvements was not specified. The findings indicate that the 
improvement from low to moderate water quality (water that is safe to swim and fish in) is 
highly valued, but the larger improvement from low to high water quality was not a 
significant concern of class one respondents. While this result may appear inconsistent, it is 
possible that this finding is consistent with focus group feedback. The larger improvement in 
water quality from low to high may not be necessary to satisfy respondents.    
Respondents in a case study in the Hurunui catchment showed a similar satisfaction for 
moderate levels of water quality. Marsh and Phillips (2012) found that respondents would 
require substantial compensation before they would accept a decline in water quality from the 
current state. However, respondents exhibited low WTP for improvements in water quality 
from the current state.  
This satisfaction with moderate levels of water quality may be due to perceptions of what is 
moderate. The Waikato Region has many polluted waterways which are neither safe to swim, 
nor safe to fish. Thus, any improvement is likely to be highly valued. It is possible that the 
greater improvement to water which is safe to drink may seem excessive and an inefficient 
use of regional council funds in relation to other funding priorities. In locations where a 
higher level of water quality is the normal state, an improvement in quality to water safe to 
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drink may be a more feasible and desirable condition. However, further research would be 
required to make any conclusions regarding this issue. 
Indifference to Changes in Local Employment  
For class one respondents, change in local jobs was not significant. Kerr and Swaffield (2007) 
found similar lack of concern with changes in local employment for anglers in their study. 
Even farmers, who were found to have significant preferences for changes in local 
employment, did not place a high value on this attribute, despite being more likely to be 
directly affected by this change.    
These findings imply that some people are unconcerned with changes in local jobs and are 
more concerned with fluctuations in the environmental condition of the waterway and 
changes in the regional economy. This interpretation is consistent with participants’ reactions 
to the job attribute in feedback interviews. Despite the minimal consideration given to this 
attribute in the scoping stage of the survey design, the jobs attribute was included to control 
for this factor. Kerr and Swaffield (2007) included local employment as an attribute in their 
study for similar reasons, suggesting that failure to control for change in local jobs in the 
experimental design could result in respondents making their own assumptions about the 
dynamics of employment in the scenario. Based on the resulting lack of significant concern 
for changes in local jobs, the exclusion of this attribute in similar future applications is a 
possibility, particularly where pretesting and focus groups do not raise any concern about the 
impact on local jobs. 
Highly Variable Attributes – Water Clarity and Riparian Vegetation 
Respondents in class two were unconcerned with improvement in riparian vegetation from a 
moderate to healthy state. Kerr and Swaffield (2007) found similar indifference to dense and 
abundant native bush on the riverbank, suggesting the majority of respondents were satisfied 
with a moderate cover of exotic vegetation and grassy areas, which still allowed ease of 
access. A moderate cover of vegetation on the riverbank facilitates recreational use where 
dense native vegetation is likely to reduce ease of access for some recreational activities. The 
lack of significance of healthy riparian vegetation for class two respondents is consistent with 
a preference for ‘cultured nature’.    
Improvement in water clarity was not significant for respondents in class two. However, RPL 
analysis showed high variation of preferences for water clarity. Because class two respondents 
share characteristics indicating they favour cultured nature for use and recreational activities, 
it was surprising to find that high water clarity was not significant. Previous research by Kerr 
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and Swaffield (2007) and Marsh et al. (2012) found respondents who valued use and 
recreational values of waterways to be significantly concerned with improvements in water 
quality to facilitate use activities. Yet, not all recreational activities require high levels of 
water clarity. One possible group that fits this description is anglers who fish for certain eel 
species. Short fin eels are highly tolerant of turbid and cloudy water (Marsh & Mkwara, 
2010).  
5.3.2 Variance in the Quality and Consistency of Choice 
A SMNL model was used to investigate variance in the quality and consistency of choice 
(Hess & Strathopoulos, 2011). The literature review highlighted potential issues with the 
measurement of preferences for Māori due to the unfamiliar Western method of valuation. As 
a result, respondents’ ability to define and express their preferences was tested with the 
SMNL model for Māori and respondents with a SMCI. Respondents with a HCN were also 
tested as possible drivers of scale heterogeneity.    
Scale heterogeneity was present in the sample with highly significant parameters and scale 
factor. However, Māori respondents and Māori respondents with SMCI were just as likely to 
exhibit well defined preferences as non-Māori respondents and those with WMCI. Māori 
ethnicity, SMCI, and HCN had no affect on respondents’ abilities to choose in the CE. Thus, 
other unexplained factors are likely to be contributing to the variable ability of respondents to 
define and express their preferences.  
The SMNL model was the poorest fit of the models applied, accounting for scale did not 
improve preference revelation (Christie & Gibbons, 2011). Christie and Gibbons (2011) and 
Fiebig et al. (2010) advise caution when estimating scale and preference heterogeneity in 
isolation when both are present. In this application, the relative proportion of scale and 
preference heterogeneity remains uncertain. The Generalised Multinomial Logit (GMNL) 
model, developed by Fiebig et al. (2010), has the ability to quantify both scale and preference 
heterogeneity. It is possible that additional GMNL model analysis may have resulted in a 
model with a better fit for the data as both preference, and scale heterogeneity appear to be 
present.  
5.3.3 Implications for Continued Cross-Cultural Application of Non-Market 
Environmental Valuation  
The care taken in this study to design a CE which satisfied content validity, incentive 
compatibility and consequentiality conditions appears to have been effective. The lack of 
protest responses and the significance of the regional economy attribute suggest that the 
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alternative payment vehicle used in this study was acceptable. Furthermore, the lack of 
difference between Māori and non-Māori choice consistency in the SMNL suggests the CE 
was able to capture Māori preferences for the environment with economic methodologies, 
despite initial concerns that this method of measurement could be problematic. Thus, the CE 
appears to have been completed without bias by Māori respondents, resulting from a 
culturally sensitive CE design. This cultural sensitivity provides further evidence supporting 
the continued use of NMEV for cross-cultural application. 
This application is the first CM study in New Zealand to test differences between Māori and 
non-Māori preferences for non-market environmental goods. The findings suggest that CM 
was able to elicit preferences for Māori in the student population located in the urban setting 
of Hamilton. Extrapolation of results was not possible due to the non-representative nature of 
the sample. However, it would be interesting to see if CM would be as effective for eliciting 
preferences from a representative community sample. There is ample opportunity to apply the 
methods and techniques for culturally sensitive NMEV derived in this study to a different 
population to see if the resulting lack of cross-cultural difference translates to non-university 
settings in different locations. 
A CM application to an area with a large population of rural Māori, such as East Cape or 
Northland, where Panelli and Tipa (2007) suggest strong traditional Māori values are upheld, 
would be another worthwhile study for future research, allowing comparison of preferences of 
Māori and non-Māori in a rural setting. While no significant difference was found between 
Māori and non-Māori in an urban setting amongst educated individuals, it could be a very 
different case in small isolated rural communities which may have had less exposure to 
Western society and constructs. 
Small Sample Size 
Experimental design for the CE maximised D-efficiency and blocked choice sets to maximise 
the information gained from a small sample. While coefficients on the alternative-related 
attributes were statistically significant, attributes of the respondents (covariates such as Māori 
ethnicity, HCN and SMCI) were insignificant in all choice models. Ideally, prior information 
about these covariates would have been incorporated into the experimental design (Rose and 
Bliemer, 2013). However, there was no opportunity to gather this information in the time 
available for research design, and insufficient information from previous studies which could 
be translated to the sample population in this study. As a result, there was a lack of prior 
information about response to the CNS and MCIS for incorporation into the experimental 
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design. If more time was available, a thorough pretesting of the MCIS and CNS could have 
been carried out on a small sample of Waikato students to gather information needed to 
incorporate these attributes into the experiment design. 
Anticipating that a larger sample size would be needed than was calculated by the S-estimate 
in the D-efficient experimental design, the intention was to oversample the population. 
However, the final sample size of 98 respondents, 21 Māori and 77 non-Māori, was dictated 
by the recruitment process and was much smaller than initially anticipated. The response rate 
of this survey was very low
12
, less than 1% of the student population at Waikato University.  
There are a number of reasons why the response rate may have been so poor. All advertising 
of the survey was carried out by third party administrative and media staff within Waikato 
University. As a result, the entire population of the university was not able to be accessed; 
only those whose email addresses were available to each administrative staff member who 
agreed to distribute invitations to complete the survey. Similarly, where advertisements 
encouraging students to participate in the survey were displayed on the university Facebook 
page or faculty newsletters, there was no way of knowing how many people had the 
opportunity to view these advertisements. Relying on a third party to distribute 
advertisements left room for human error and misinterpretation. In one instance, 
advertisements were asked to be sent to a university department. However, later inquiry 
revealed they had been sent to only 100 students within that department. 
Finding an alternative survey population for which the entire population’s email addresses 
were available for the researcher to use at will would have been a much less time consuming 
process and may have led to increased response rates. This approach would have identified 
exactly how many people had been invited to participate in the survey, and informed exactly 
when invitations were sent and resent. Reducing the third party communication to one point 
of contact, with access to the entire population, would have been beneficial. More than 10 
different points of contact were used to promote the survey within Waikato University, and 
the majority of this communication was conducted through email. The time and possibility of 
human error or misunderstanding could be greatly reduced by dealing with one person. 
Unfortunately, neither of these options was available in this case due to University 
confidentiality policies.  
The timing of survey recruitment was likely to have significantly impacted the response rate. 
Recruitment took place during the study leave and exam period for the majority of Waikato 
                                                 
12
 Exact response rates are uncertain as the number of students reached through the online advertisement media 
used (facebook and advertisements in faculty newsletters) is uncertain.  
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University students. There were a number of factors that led to this inconvenient timing. 
Delays in survey design restricted recruitment earlier in the semester and thesis time frame 
constraints ruled out the option of waiting until the beginning of semester two. If working 
with university students, any future research should consider student’s workload and 
schedules. 
5.4 Causes of Heterogeneity 
5.4.1 Māori Cultural Identity 
It was hypothesised that Māori with a SMCI, representing those fully immersed in Māori 
culture, maintaining traditional Māori views and beliefs towards the natural environment, 
would most likely favour improved environmental conditions of the waterway. However, 
SMCI was not found to influence choice behaviour, or scale heterogeneity, in any of the 
models investigated.  
Failure of the Strong Māori Cultural Identity Group Classification  
While results suggest SMCI had no influence on choice or scale heterogeneity, issues with the 
classification of MCIS groups question the accuracy of classification, which may have 
obscured relationships. The characteristics of the SMCI group may be compromised in the 
two cluster solution. Not only individuals who were fully immersed in Māori culture were 
included in this cluster, but also those partially immersed. There is a possibility that this 
classification weakened the statistical significance of the SMCI group in the analysis. The two 
cluster classification was statistically preferred over the four or seven cluster solutions due to 
small sample size and the need for comparison of these groups in subsequent choice analysis. 
The two cluster SMCI group was characterised by very strong subscription to Māori beliefs 
and a very strong sense of self identity. On average those with SMCI had relatively strong 
immersion within Māori society, and only moderate engagement in cultural practices. It is 
possible that with a larger sample of Māori, three or four clusters would have been 
statistically feasible, allowing for a group exhibiting full immersion in all dimensions of the 
MCIS. 
The number of respondents allocated to each class was also questionable, with an equal 
number allocated to the SMCI and WMCI groups by the cluster analysis. Because the sample 
population consisted of students attending a Western tertiary institution in an urban setting, 
relatively few respondents with a SMCI were expected. Middleton and McKinley (2010) 
conducted research on Māori participation and achievement in the tertiary system, finding that 
university environments rarely provided for Māori educational experiences. This was due to 
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the Western system and society which universities are based on, where Western concepts, 
traditions and practices are taught. Middleton and McKinley (2010) suggest the Western 
university framework is contrary to Māori cultural traditions and learning. 
The cluster grouping in this case is a half way split, with respondents in the SMCI group 
exhibiting ‘stronger than median’ Māori cultural identity and in the WMCI group, ‘weaker 
than median’ Māori cultural identity. Consequently, the original intention of using the SMCI 
group in the choice analysis to represent those Māori who remain highly immersed within the 
culture and who are staunch followers of traditional Māori concepts and practices, may not 
have been fulfilled with the cluster classification used in this analysis.  
Failure of Māori Cultural Identity Scale to Accurately Reflect Māori Cultural 
Values 
It is possible that the MCIS was unable to give an accurate indication of Māori cultural 
values. The adaption of MCISs previously used by Awatere (2008) and Durie (1995) made 
changes to the scoring and classification system. Instead of using a weighted scale where 
individuals’ scores are tallied to give a final number, and then separated into predefined MCIS 
groups based on this score, individuals were assigned to groups of similar identity using 
cluster analysis.    
This change was intended to overcome some of Awatere’s (2010) concerns about whether a 
single score could truly represent a cultural identity. However, as the previous scales were 
weighted, some aspects of cultural identity made a larger contribution to the final cultural 
identity score (Durie, 1995). In the Te Hoe Nuku Roa MCIS, components of identity such as 
fluency in Te Reo Māori were given a high weighting because understanding of the language 
is required for full comprehension and understanding of Māori culture and traditions (Durie, 
1995; Houkamau & Sibley, 2010). Yet, in the scale developed for this study, all components 
of identity equally contributed to cultural identity.  
Response to the statement ‘I rarely visit Marae’ raises further concern over the ability of the 
MCIS to accurately measure cultural values. The Marae statement was the only item which 
failed to give a significant result in the cluster analysis, indicating that the range and 
consistency of respondent answers to this part of the questionnaire was varied. One possible 
reason for this is the reverse-wording of the statement which could have led to 
misinterpretation. This would be consistent with the pattern of irregular and varied responses 
to reverse-worded questions identified in the CNS. The Marae statement was subsequently 
removed from the MCIS. 
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Implications for the Continued Use of Māori Cultural Identity Measures 
Firstly, given a larger sample, the cluster analysis may have enabled identification of three to 
four clusters of sufficient size which could have more effectively represented diverse SMCI 
groups. Secondly, a more structured classification process may have encouraged a more 
accurate representation of the SMCI group. To accurately capture the cultural identity of 
individuals who uphold traditional Māori beliefs, customs and practices, a simple additive 
score could be applied, similar to Awatere’s (2008) application. To ensure respondents 
classified in the SMCI group exhibit the strongest identity in all dimensions (racial identity 
and emersion; active engagement in cultural practices; subscription to Māori beliefs, values 
and ontological views; and self identity and evaluation of individual membership), scores for 
each dimension could be evaluated separately. The resulting strong MCI group would consist 
of those answering “strongly agree” to “agree” in all four dimensions.  
While SMCI was unable to explain preference heterogeneity in this application, this may be   
due to classification problems. It is possible that more accurate isolation of individuals who 
uphold traditional Māori views and practices may have significantly different preferences than 
other Māori; particularly as strong voices demanding traditional Māori values to be upheld is 
commonplace in any environmental management setting.  
There is a real opportunity to look further into the measurement of cultural identity and the 
role of very strong cultural identity on choice behaviour. It would be informative to see the 
results of a similar study applied in an area where strong tribal values and practices are 
retained, such as a small rural community in the North Island (Panelli & Tipa, 2007). Certain 
methodological processes would need to be adapted, particularly the recruitment process and 
survey mode, to account for a range in internet capabilities. Furthermore, issues of access to 
the population would need to be considered, particularly where internet and email may not be 
available.  
5.4.2 Connectedness to Nature 
It was hypothesised that respondents belonging to the HCN group would be most in favour of 
improved environmental conditions of the waterway, which would be reflected in their choice 
behaviour. However, HCN was not found to influence choice behaviour in any of the models 
investigated. Similarly, the lack of a significant relationship between HCN and variance in the 
SMNL, suggests CNS scores did not affect respondents’ ability to choose in the choice tasks. 
The lack of a measurable relationship between HCN and choice behaviour could have 
occurred because there is no such relationship so existing environmental motivations did not 
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affect respondents’ tradeoffs. However, it is possible that the lack of relationship measured in 
this study between choice behaviour and HCN, can be best explained by limitations of the 
CNS, or problems with the application of the CNS for this sample population.  
Connectedness to Nature – Cognitive or Affective 
Failure of the CNS to truly measure an individual’s affective connection to nature may have 
influenced the significance of the CNS results. The inclusion of statements using the word 
‘feel’ was intended by Mayer and Frantz (2004) to prompt responses based on affective 
emotions towards the natural world, instead of measuring the environmental worldview or 
conceptual ideas held by the individual about the natural world. However, Perrin and Benassi 
(2009) found in later content analysis of Mayer and Frantz’s CNS that respondents were 
reacting to the word ‘feel’ in its cognitive sense, representing instead their interest in 
cognitive concepts of the natural world. Thus, it is possible that in the application of the CNS 
for this study, the items in the CNS were misleading and did not always measure the intended 
emotive connection with the natural world. Perrin and Benassi (2009) suggest the CNS may 
be improved by changing the use of ‘feel’ in statements to an appropriate cognitive verb such 
as ‘believe’. As this term is obviously cognitive and less misleading, it is more likely that all 
respondents would answer cognitively, rather than a mixture of cognitively and emotively. 
If the CNS is changed to a cognitive measure, it could easily be substituted with the more 
widely accepted NEP or EC scales, which have been thoroughly tested for reliability and 
internal validity (Dunlap, 2008; Perrin & Benassi, 2009). However, the NEP is not without 
criticism, particularly with regard to its application in stated preference studies (Cooper et al., 
2004; Kotchen & Reiling, 2000; Spash, 2006).  
Awatere’s (2008) use of the GEC scale in his contingent valuation study revealed a positive 
relationship between GEC and respondents’ WTP. The GEC was not originally considered for 
this study because it was thought to be too long for respondents after answering the three 
other sections of the survey. However, that assumption could be tested in future research to 
apply Awatere’s (2008) GEC to a CM to investigate the relationship between environmental 
motivations and choice behaviour, and any cross-cultural relationships. Alternatively, if the 
measurement of emotional connection to nature is still desired, a new measurement scale 
would be required (Perrin & Benassi, 2009). 
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Bias in Respondent Answers  
CNS scores for the sample population were heavily skewed towards a HCN. It is possible that 
the recruitment process selected an unrepresentative portion of the Waikato student 
population, or that the CNS was subject to biased responses. 
The advertisements circulated to students as part of the survey recruitment process may have 
resulted in a bias towards those with pro-environmental attitudes and beliefs, due to the 
wording and information presented. Initially, the decision to include phrases such as; ‘have 
your say on water issues in the Waikato’ and ‘this survey will look at the value of water 
resources’ was to create interest in the topic of water issues to encourage respondent numbers. 
However, there is a chance that the advertisements appealed primarily to people with an 
environmental conscience, or strong environmental values, leading to the skewed distribution 
of HCN scores (Bateman et al., 2002). It is possible that the resulting sample is not a true 
representation of Waikato University students, but a selection of the students who have strong 
environmental motivations. 
Social desirability may have also contributed to the distribution of HCN scores. Bennett and 
Blamey (2001) suggest that questionnaires and surveys are often subject to social desirability 
bias where respondents will answer in a way that will put themselves in a favourable position 
with respect to social norms. Respondents may have interpreted an ‘environmentally friendly’ 
response was socially desirable and, as a result, overstated their answers.  
Connectedness to Nature and Māori Respondents  
One of the reasons the CNS was chosen to measure environmental motivations in this study 
was the expectation that the scale would resonate with Māori respondents. This was due to the 
emotive connection with nature that was intended to be measured, rather than Western 
concepts of environmental or ecological worldviews which are measured in alternative scales. 
It was hypothesised that the SMCI group would have a positive relationship with HCN scores. 
Thus, respondents fully immersed within a Māori society, maintaining traditional ideals of 
Māori and the environment, would have a greater emotional connection to the natural world. 
Binary analysis did not identify a significant relationship between HCN and SMCI, nor was 
there any evidence of a relationship between Māori and HCN. Because the classification of 
the HCN and the SMCI groups used in this study has been questioned, and because CNS itself 
has been heavily criticised, this is not entirely surprising. Awatere (2008) was also unable to 
measure a significant relationship between GEC scores and Māori cultural identity. He 
suggested all environmental scales are still Western philosophical constructs and as a result 
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may have difficulty measuring indigenous relationships with the natural world, particularly 
for those with a SMCI.   
5.5 Summary 
The findings indicated no significant difference between Māori and non-Māori choice 
behaviour. Recognition of ‘common ground’ between Māori and non-Māori has the potential 
to aid resource management and reduce conflict where similar desired outcomes for mutual 
gain can be acknowledged. 
Latent class analysis identified two classes based on similarity of choice behaviour, 
respectively with preference towards ‘wild nature’ or ‘cultured nature’. Contrary to 
expectations, respondents in the group preferring ‘wild nature’ placed little value on 
substantial improvements in water quality. Respondents in this group appear to significantly 
value water quality improvements, but are satisfied with moderate levels of water quality that 
are safe to fish and swim in.   
A lack of concern for changes in local jobs is consistent with previous applications. The 
exclusion of this attribute in future applications is recommended, where pretesting indicates 
little concern for local employment dynamics. 
Māori ethnicity and SMCI did not impact respondent’s choice precision in the SMNL, nor 
were any protest bids recorded. This suggests the CE was able to capture Māori preferences 
for the environment using Western economic techniques, where culturally sensitive 
methodological practices were followed.  
A low survey response rate resulted in a small sample size which may have inhibited the 
significance of relationships tested in the choice analysis, particularly SMCI and HCN as 
potential drivers of preference heterogeneity.  
The relative strength of cultural identity for the SMCI group in this study is questionable; 
with a small Māori sample size leading to difficulties in isolating a homogenous group 
exhibiting SMCI in all dimensions of cultural identity. No significant relationship between 
SMCI and choice behaviour was identified. 
The measurement of connectedness to nature may have been limited by social desirability and 
potentially misleading wording in the scale text. Thus, the observed lack of a relationship 
between environmental affinity and choice behaviour may be an artefact of study process 
rather than homogeneity of respondents. 
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    Chapter 6 
Conclusions 
6.1 Research Objectives: Findings and Resulting Conclusions 
6.1.1 Impact of Māori Ethnicity on Choice Behaviour 
CM was used to quantify environmental preferences to investigate the impact of Māori 
ethnicity on choice behaviour. It was hypothesised that Māori respondents would have 
stronger preferences for improvements in waterway conditions than non-Māori, based on the 
traditional connection Māori share with the natural environment. Furthermore, in previous 
research by Awatere (2008) regarding Māori preferences for improvements to the roadside 
vegetation, Māori were found to have stronger preferences for environmental improvements.  
Choice analysis found no significant difference between Māori and non-Māori preferences. 
However, in urban areas where this research was undertaken, where Māori and non-Māori are 
similarly educated and integrated in a Western society, cross-cultural differences are less 
likely. In a modern society the gap between Māori and non-Māori values may be becoming 
increasingly blurred. Māori and non-Māori may have more similarities than differences 
regarding desired environmental outcomes. 
6.1.2 Impact of Environmental Motivations on Choice Behaviour 
Anticipating that multiple factors may influence respondents’ choice behaviour, the impact of 
environmental motivations on preference heterogeneity was investigated using the CNS. It 
was hypothesised that respondents with a HCN would have stronger preferences for 
improvements in waterway conditions than those with a lower affinity with nature.  
Contrary to expectations, HCN did not affect preferences in any of the models analysed. 
However, the ability of the CNS to measure respondents’ environmental affinity was 
questioned, with measured CNS scores heavily skewed towards a HCN. Advertising 
appealing to pro-environmental individuals and social desirability were potential causes of 
bias in the CNS which may have led respondents to overstate their environmental affinity. 
The design of the CNS has also been questioned in the recent literature. Perrin and Benassi 
(2009) statistically reviewed the CNS and were unsatisfied with its ability to measure an 
emotive connection to the natural world. Finally, the small sample size may have been 
inadequate to identify differences. Due to the possible measurement limitations of the CNS, 
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no conclusions were made regarding the influence of environmental motivations on 
preference heterogeneity.  
6.1.3 Impact of Cultural Identity on Choice Behaviour and Environmental 
Motivations 
To account for the possible influence of ethnic heterogeneity, the cultural identity of Māori 
respondents was measured using the MCIS. The impact of the group exhibiting SMCI on 
choice behaviour, and environmental motivations, was investigated. It was hypothesised that 
Māori with a SMCI would have stronger preferences for improvements in waterway 
conditions than would non-Māori. Also, that Māori respondents, and more specifically Māori 
with a SMCI, would be more likely to have a HCN.  
SMCI did not influence preferences expressed in the choice analysis. Similarly, there was no 
evidence to suggest that Māori ethnicity or Māori with a SMCI were more likely to have a 
HCN. The significance of tested relationships may have been inhibited due to the small 
sample size because the SMCI group had only 11 respondents. The small sample size may 
also have inhibited the cluster analysis. The resulting two cluster solution formed two very 
broad clusters and did not identify a group exhibiting SMCI in all dimensions of identity. 
Issues with the classification of the SMCI group, and the small sample size limited the 
effectiveness of comparative analysis regarding cultural identity. As a result, no conclusions 
can be made regarding the influence of cultural identity on preference heterogeneity and 
HCN. 
6.2 Recommendations 
Because the research in this study was conducted on a sample of university students, the 
findings are unable to be extrapolated to the wider population. In order to assess the 
prevalence within society of the cross-cultural similarities measured, the methods used in this 
research could be applied to a larger general population. It would also informative to conduct 
a similar study in rural isolated regions, which are less exposed to Western lifestyles and 
where traditional Māori values for the environment may have stronger support.  
There is an opportunity to look further into the possible causes of preference heterogeneity, 
and refine and consolidate appropriate and effective scales to support stated preference data. 
The limitations of the CNS are likely to have inhibited its effective use in this study. If 
information regarding environmental motivations is desired, the GEC applied by Awatere 
(2008) may be a more reliable measure, having been successfully tested in stated preference 
applications. As with the CNS, the MCIS used in this study was subject to numerous 
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limitations. Firstly, a larger Māori sample would be needed in future applications to be able to 
conduct comparative analysis with groups separated into levels of cultural identity. Secondly, 
the classification process could be adapted to identify a group exhibiting SMCI in all 
dimensions of identity.  
6.3 Contribution to knowledge 
The concepts studied, and methods used to investigate cross-cultural differences in choice 
behaviour were carefully developed and researched, to apply the first CM test of differences 
between Māori and non-Māori choice behaviour, and the first Māori specific stated preference 
application relating to waterways. The research approach is novel because it attempted to 
control for and measure the influence of connection to nature and its relationship with Māori 
cultural identity. 
This study showed that Māori values can be elicited using NMEV, contributing to the 
growing body of research that has identified the ability to apply NMEV in a multi-cultural 
context. While Māori values were able to be measured, the resulting lack of significant cross-
cultural difference in preferences identified in this research is inconsistent with previous 
findings by Awatere (2008). Awatere found that Māori preferences for environmental 
improvements were greater than non-Māori. Thus, there is a need for further cross-cultural 
NMEV research in New Zealand to be able to progress the debate of whether Māori and non-
Māori do hold different preferences towards the environment. 
The research process undertaken in this study combines a number of techniques to reduce bias 
and conduct a culturally sensitive experiment. The design process undertaken in this research 
combines the entire CM process; the selection of the scenario and attributes for the 
questionnaire, focus group feedback, experimental design, and model analysis. The steps 
taken to ensure cultural sensitivity make this application a useful foundation for future applied 
cross-cultural research.   
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     Appendix C 
Experimental Design 
 Design 
;alts = alt1*, alt2*, alt3* 
;rows = 18 
;block = 3 
;eff = (mnl,d) 
;alg = mfederov(candidates=1000) 
;model: 
U(alt1)  = b2.dummy[1.0|0.7] * RIP[2,1,0] + b3[1.9] * CLAR [1,0]   + b4.dummy[2.9|2.0] * QUAL [2,1,0] + b5.dummy[2.2|1.5] * 
ECO[2,1,0]  
+ b6[0.01]*JOB[50,0,-50]     + b7[0.15] * INC[5,0,-5]  + i1[0.12] * RIP * CLAR * QUAL * ECO  / 
U(alt2)  = b2.dummy * RIP               + b3 * CLAR            + b4.dummy * QUAL                   + b5.dummy * ECO 
+ b6 * JOB                  + b7 * INC     + i1 * RIP * CLAR * QUAL * ECO              / 
U(alt3)  = b2.dummy * RIP               + b3 * CLAR            + b4.dummy * QUAL                   + b5.dummy * ECO 
+ b6 * JOB                  + b7 * INC     + i1 * RIP * CLAR * QUAL * ECO              $ 
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MNL Efficiency Measures 
D error 0.097455 
A error 1.030863 
B estimate 60.246061 
S estimate 15.189805 
 
Prior b2(d0) b2(d1) b3 b4(d0) b4(d1) b5(d0) b5(d1) b6 b7 i1 
Fixed prior value 1 0.7 1.9 2.9 2 2.2 1.5 0.01 0.15 0.12 
Sp estimates 3.019 5.184 1.364 1.286 1.502 1.457 2.217 2.586 2.001 15.190 
Sp t-ratios 1.128 0.861 1.678 1.729 1.600 1.624 1.316 1.219 1.386 0.503 
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Choice Set Design 
 
Alternative 1 Alternative 2 Alternative 3 
  Choice situation rip clar qual eco job inc int rip clar qual eco job inc int rip clar qual eco job inc int Block 
1 2 1 2 2 -50 -5 8 2 1 0 0 50 5 0 2 0 2 1 50 5 0 1 
2 2 0 1 2 0 -5 0 0 0 0 2 50 5 0 2 1 0 0 50 5 0 2 
3 1 1 0 2 -50 -5 0 0 0 1 0 50 0 0 2 0 1 0 0 5 0 2 
4 0 0 1 1 50 0 0 2 0 2 0 -50 5 0 1 1 0 2 0 5 0 3 
5 0 0 1 2 -50 0 0 2 0 2 0 50 -5 0 1 1 0 0 0 5 0 1 
6 2 0 2 2 -50 5 0 2 1 1 1 50 -5 2 1 1 1 0 50 5 0 3 
7 0 1 0 1 -50 -5 0 0 0 0 1 50 5 0 1 1 1 0 -50 -5 0 3 
8 1 0 2 1 50 0 0 1 0 0 0 0 5 0 2 1 0 2 -50 0 0 3 
9 2 0 1 0 -50 5 0 2 0 2 2 50 -5 0 0 1 1 1 -50 0 0 2 
10 0 1 2 0 -50 5 0 2 0 1 2 -50 0 0 1 0 2 1 50 -5 0 1 
11 1 1 1 1 -50 -5 1 0 1 1 2 50 -5 0 2 0 2 0 50 5 0 3 
12 0 1 2 0 0 -5 0 1 0 0 2 50 5 0 1 0 1 1 -50 5 0 1 
13 1 0 1 2 50 0 0 0 1 1 1 50 5 0 2 1 2 2 0 -5 8 1 
14 1 0 0 2 50 -5 0 2 1 0 1 0 -5 0 1 0 1 0 -50 5 0 1 
15 1 1 0 2 50 -5 0 2 1 1 1 50 0 2 0 1 2 2 -50 5 0 2 
16 2 1 0 1 -50 5 0 0 1 2 0 50 -5 0 1 0 1 1 0 -5 0 2 
17 0 1 1 0 50 5 0 1 1 0 1 50 -5 0 0 0 2 1 -50 0 0 2 
18 0 1 1 2 0 -5 0 2 0 0 2 50 5 0 1 0 2 1 0 0 0 3 
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